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FOREWORD 

On September 11, 1978, Dr. James Barger of Bolt Beranek and 
Newman, Inc. (BBN) presented to the House Select Committee on 
Assassinations the results of a BBN analysis of a Dallas Police De- 
partment (DPD) recording that had been made on November 22, 1963. 
One of the reported findings was that, with a probability of 50 percent, 
the recording contains sounds of a gunshot, or at least sounds as loud 
as a gunshot, fired from the so-called grassy knoll area of Dealey 
Plaza in Dallas; they were received by a microphone on a DPD motor- 
cycle that was moving on Elm Street at a speed of about 11 mph in 
the same direction as the Presidential motorcade. On October 24, 1978, 
the committee authorized the authors of this report to conduct an 
independent examination of that portion of the recording to determine 
with more certainty whether the sounds in question were of such a 
shot. The analysis was completed by the middle of December 1978 and 
described in a public presentation to the committee on December 29, 
1978. This report describes the method and results of that analysis. 
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1.0 INTRODUCTION AND SUMMARY 

1.1 Background 

On November 22, 1963, in Dallas, Tex., at the time that shots were 
being fired in the assassination of President John F. Kennedy, a radio 
on a Dallas Police Department (DPD) motorcycle that apparently had 
a stuck microphone was transmitting sounds over channel 1 of the 
DPD radio network that were being recorded at DPD headquarters. In 
an analysis of this recording, authorized by the House Select Com- 
mittee on Assassinations, Dr. James Barger and his colleague^ at Bolt 
Beranek and Newman, Inc. (BBN) isolated four groups of sound im- 
pulses and identified them as probable sounds of gunshots, and not 
merely random noise. They calculated that the statistical probabilities 
that these identifications were correct were, in order of increasing time 
of occurrence of the sounds, 88 percent, 88 percent, 50 percent, and 75 
percent. BBN found that the probable cause of the first, second, and 
fourth of these groups of impulses were noises as loud as gunshots 
originating in the vicinity of the sixth floor southeast corner window of 
the Texas School Book Depository (TSBD) in Dealey Plaza. The 
probable cause of the third group of impulses was a similarly loud 
sound from the vicinity of the so-called grassy knoll area of Dealey 
Plaza. BBN also found that all of the groups of sounds were picked 
up by a microphone on a DPD motorcycle and that at the time of the 
third probable gunshot, the motorcycle was on Elm Street in Dealey 
Plaza, moving at a speed of about 11 miles per hour in the same direc- 
tion as the motorcade. On October 24, 1978, the committee authorized 
the authors of this report to perform an independent examination of 
the sounds on the DPD recording to determine with a higher level of 
certainty if the third group of impulses was caused by the sounds of a 
gunshot from the grassy knoll. 

1.2 Materials 'provided for the examination 

At the time we began our analyses, we were provided with the follow- 
ing materials: 

1. A high-fidelity tape-recorded copy of the original DPD 
recording. 

2. A high-fidelity tape-recorded copy of the DPD tape recording 
that had been examined by BBN. 

3. A high-fidelity tape-recorded copy of the sounds of gunshots 
that were recorded by BBN during an acoustical reconstruction ex- 
periment conducted in Dealey Plaza on August 20, 1978. 

4. A topographical survey map of Dealey Plaza, plotted at a scale 
of 1 inch equal to 10 feet. 

5. A map of Dealey Plaza, plotted at a scale of 1 inch equal to 40 
feet, on which the locations of microphones used in the reconstruc- 
tion experiment were indicated. 

6. Aerial and ground level photographs of Dealey Plaza and 
relevant surrounding structures. 

In addition, the committee staff provided to us various necessary 
items of informations, such as the heights of buildings in Dealey Plaza, 
the distance to objects not shown on the maps, the location of the DPD 
shooter during the BBN reconstruction experiment and the air tem- 
perature in Dealey Plaza at the time of the assassination and during 
the reconstruction experiment. 
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1,3 Preliminary review of the characteristics and sources of the 
recorded sounds 

During 1963, communications that were transmitted on channel 1 
of the DPD radio dispatching system were recorded continuously on 
a Dictabelt recorder. On November 22, 1963, a microphone on a mobile 
transmitter that was set to channel 1 apparently became stuck in the 
“on” position at about 12 :28 p.m. and for about 5 minutes continuously 
transmitted sounds that it picked up. When we first listened to this 
interval on the DPD recording, we found that it contained a nearly 
continuous noise, with occasional speech, whistles, and clicks. Also 
recorded on the Dictabelt in this interval were the sounds that BBN 
identified as probable gunshots. To the ear, these sounds resembled 
static much more than they did a gunshot. However, as Dr. Barger 
testified in September, and as we independently verified, the equip- 
ment that was used in the DPD radio dispatching system was not 
designed to handle sounds as intense as a gunshot, and it was therefore 
likely to have recorded such sounds with very poor fidelity. Conse- 
quently, we recognized that these static-like sounds could be distorted 
gunshot sounds. On the other hand, such static-like sounds, theoreti- 
cally could have been generated by a number of other sources, some 
acoustic, some related to electrical or mechanical disturbances in the 
DPD radio transmission, reception or recording equipment. Some test 
more discerning than the human ear was required to determine the 
probable cause of the sound impulses. 

74 Basic principles and methods of analysis 

To answer the basic question, “Was the third group of recorded 
sounds generated by a gunshot from the grassy knoll?” with a high 
level of certainty, these sounds needed to be examined for some charac- 
teristic that they would have had if they had been generated by such a 
gunshot, and would not be likely to have had if they had not been. Of 
the several characteristics that can be used, the most effective and most 
reliable one is the sequence of delay times of the muzzle-blast echoes. 

The firing of a gun generates a very loud, very brief explosive blast 
at the muzzle of the gun. This sound, which typically lasts about five 
one-thousandths of a second (0.005 seconds, or 5 milliseconds), 
spreads out in all directions from the gun. If the muzzle blast strikes 
a wall of a structure, it will be reflected from the surface and will move 
away from it in a new direction. If the muzzle blast strikes the comer 
of a structure, it will be diffracted, that is, it will spread out from the 
comer in many directions. These reflected and diffracted sounds are 
the echoes of the muzzle blast. Like the muzzle blast, which they closely 
resemble, the individual echoes are very short in duration. The 
strengths of the echoes tend to diminish with time, the earliest ones 
,boing very loud and the later ones growing progressively weaker as 
they arrive from increasingly distant locations. 

The time taken for the muzzle blast to be heard at some location 
depends solely on how fast the sound travels and how far the listener 
is from the gun. For example, at 65° F the speed of sound is 1123 ft/sec. 
A listener 112.3 feet away from a gun would hear its muzzle blast 0.1 
second after the gun was fired. The time taken for the muzzle blast 
echoes to be heard also depends on the speed of sound and on the total 
distance each echo must travel, which is the total of the distance from 
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the gun to the echo-producing object and then to the listener. Since the 
distance traveled by the muzzle blast to a listener must be less than the 
distance traveled by one of its echoes, the bang of the muzzle blast is 
always heard first. Then the echoes that are produced by the muzzle 
blast bouncing off the corners and surfaces of structures are heard. 

If we now assume that the sound source (the gun) and the listener 
are located in a typical urban environment, with a number of randomly 
spaced echo-producing structures, it is possible to see that the pattern 
of sounds a listener will hear will be complex and unique for any 
given pair of gun and listener locations. For example, assuming a fixed 
location of a listener, the echoes that he hears and the times at which he 
hears them will be related uniquely to the location of the gun, since 
for each different location of the gun, even though the distances from 
the listener to the various echo-producing objects are the same, the 
distances from these objects to each gun location are different. Conse- 
quently, the times at which the echoes are heard will be different for 
each location of the gun. Similarly, assuming a fixed location of the 
gun, any change in the location of the listener will change the distances 
between him and the echo-producing structures, and thus the timing 
of the pattern of sounds he hears. If the listener is in motion as the 
muzzle blast and the various echo sounds reach him, the times at which 
he hears the muzzle blast and its echoes will be related uniquely to 
his location when he hears each sound. 

A listener cannot tell, from the sounds of a gunshot, when the gun 
was fired. He can determine only the times that elapse between the 
muzzle blast and each of its echoes. These elapsed times are called the 
echo-delay times. Because the echo travel times are uniquely related 
to the locations of the gun and the listener, the echo-delay times are 
unique to any given pair of those locations. Hence, if we know the tem- 
perature (and thus, the speed of sound) and the location of the echo- 
producing structures, echo-delay times can be used to characterize the 
sounds of a gunshot for any pair of shooter and listener locations. 

The “listener” that we have discussed, of course, could be either a 
human ear or a microphone. If a microphone receives the sounds and 
they are subsequently recorded, the recording becomes a picture of the 
event, not unlike a “fingerprint,” that permanently characterizes the 
original gun and microphone locations. 

Echo-delay times in such recordings can be measured easily and 
precisely by producing a graph of their waveforms on an oscillogram, 
or oscillograph. Such a graph is shown in figure 1. The narrow peaks 
represent individual sounds of brief duration (that is, impulse-sounds) . 
The heights of the peaks correspond to the loudness of the impulse- 
sounds ; the spacing between peaks corresponds to the time that elapses 
between them. The largest of the impulse peaks is the muzzle blast. 
The peaks that follow it are its individual echoes. The distance between 
the peak that is identified as the muzzle blast and each peak that repre- 
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sents an echo is a measure of the delay time of the echo. To convert 
this distance to a time measurement, it is multiplied by the time-scale 
of the graph. For example, the muzzle blast impulse in figure 1 and 
the sixth peak identified as an echo are 47 millimeters apart. Since the 
time-scale is 1 millisecond per millimeter (1 msec/mm), the measured 
echo-delay time is 47 milliseconds. 
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It is easy to see how such a graph may be used for identification pur- 
poses. It provides a picture of the complex, random spacings of the 
echo-delay times. When the temperature of the air and the locations of 
the echo-producing objects are known, the graph is uniquely related 
to a particular pair of gun and microphone locations. This complex 
picture can be compared to other such graphs. If the random pattern 
of echo-delay times (the spacings between peaks) matches in any two 
such graphs, it may be concluded that the sounds and listener locations 
that produced both graphs were the same. 

Of course, it may be that no second graph can be found that matches 
the first. Using the fingerprint identification process as an analogy, if 
a latent fingerprint taken from a knife found protruding from a 
murder victim’s body is given to the FBI for identification, it may be 
that no matching “known” print is on file at FBI headquarters and 
that the murderer cannot be immediately identified. Furthermore, the 
police may proceed to take fingerprint samples from all of the suspects 
in the case and find that none match the one found on the murder 
weapon. In the end, the latent fingerprint may not be identified. 

Applying ^he analogy to the graphs of sounds, our problem was to 
see if any of a number of assumed pairs of shooter and microphone 
locations would produce a pattern of sounds whose graph would match 
the graph of the sounds in question on the DPD tape. Before begin- 
ning the search, we knew that, just as in fingerprint identification 
cases, in the end we might find no match. If that occurred, of course, 
either of two conclusions would be required : (1) The real shooter and 
microphone locations could not be identified, or (2) the sounds on the 
tape were not produced by a gunshot in Dealey Plaza. On the other 
hand, if we found a shooter and microphone location that in combina- 
tion would cause the same unique, random pattern of echo-delay times 
that were contained on the DPD tape recording, those sounds could 
be identified as probably being caused by such a gunshot. 

For the sounds on the DPD recording, we knew what two of the 
four conditions that determine echo-delay time were at the time of the 
assassination. We knew what the speed of sound was and we knew 
where the major echo-producing objects were (and still are). We did 
not know exactly where to locate the gun, nor did we know through 
which sequence of locations on Elm Street to move the microphone. 
Therefore, we had to determine numerous hypothetical sequences of 
echo-delay times for gunshots that may have been fired from a variety 
of locations on the grassy knoll and picked up by microphones that 
moved through a variety of locations on Elm Street. This was accom- 
plished in the only practical way possible — by predicting (i.e., mathe- 
matically calculating) the echo-delay time sequences that would be 
obtained for the various locations of a gun and a microphone. 

After numerous comparisons between the echo-delay times for the 
sounds on the DPD recording and various predicted patterns for 
assumed motorcycle and shooter locations that did not match, a 
combination of motorcycle and shooter locations was found which 
mathematically produced a predicted pattern that showed strong 
similarities to the pattern of impulses on the DPD tape. However, to 
determine with a high level of certainty if these two sequences of echo- 
delay times, which were derived from different data, represented the 
same source, it was not enough to show that the sequences looked alike. 
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They had to be shown to be alike in an objective sense, that is, by use of a 
method of comparison that disregarded potentially misleading ap- 
pearances. Such a method was provided by a computation of the 
binary correlation coefficient of the two sequences. The binary corre- 
lation coefficient of two sequences is a number that is exactly 1.0 if 
the sequences are identical and that rapidly approaches zero as they 
grow more dissimilar. As used in this analysis, the binary correlation 
coefficient takes into account the number of echo-delay times in each 
of the sequences and the number of echoes that coincide. Echoes in 
the two sequences are said to coincide if their delay times differ by a 
small amount. The smaller this amount, or “coincidence window,” can 
be made while maintaining a high binary correlation coefficient, the 
greater will be the probability that the DPD sequence represents a 
gunshot from the grassy knoll. 

1.5 Results of the analysis 

Two different comparisons were made between the sequence of echo- 
delay times on the DPD tape and the most similar sequence of pre- 
dicted echo-delay times. One of the comparisons was between those 
recorded sounds that were significantly louder than the average back- 
ground noise and those predicted echoes that would have been recorded 
with comparable loudness. In the other comparison, the delay times of 
all of the recorded sounds and of all of the predicted echoes, up to a 
total delay of 50 milliseconds from the muzzle blast, were compared. 
The computed binary correlation coefficient was found to be 0.79 for 
the first comparison and 0.75 for the second. 

In both of the comparisons described above, the coincidence window 
was set at ±1 millisecond. That is. a measured echo-delay time and 
a predicted one were said to coincide only if they were no more than 1 
millisecond apart. For sequences that correlated at levels greater than 

0.7 with a coincidence window of ± 1 millisecond, the statistical prob- 
ability was 95 percent or more that the sequences represented the same 
source — a sound as loud as a gunshot from the grassy knoll. Put 
alternatively, the probability that the sounds on the DPD recording 
were generated by sources other than a sound as loud as a gunshot 
originating from the grassy knoll is 5 percent or less. 

1.6 Findings 

The results of our analysis of sounds on the DPD recording permit 
the following findings : 

1. The recording very probably contains the sound of a gunshot that 
was fired from the grassy knoll. The probability of this event is 
computed to be at least 95 percent. 

2. The microphone that picked up the sounds of the probable gun- 
shot was on Elm Street and was moving at a speed of about 11 
miles per hour in the same direction as the motorcade. At the 
time the probable gunshot was fired, the microphone was at a 
point about 97 feet south of the TSBD and about 27 feet east 
of the southwest corner of the building. (For both distances, 
the uncertainty is about ± 1 foot.) 

3. The probable gunshot was fired from a point along the east- west 
line of the wooden stockade fence on the grassy knoll, about 8 
feet ( ±5 feet) west of the corner of the fence. 
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1.7 Outline of the Report 

The method and results of this analysis are described in detail in the 
sections of the report that follow. The sounds on the DPD recording 
are described in section 2. Following in section 3, is a discussion of the 
nature of the problems in this analysis and of the considerations that 
underlie the method of solution. Section 4 discusses the steps that were 
taken to implement the procedure for predicting echo-delay times and 
describes the method and results of a test of this procedure. Section 5 
discusses the methods that were used to determine and to compare 
echo-delay times for the recorded and predicted sequences. 

2.0 DESCRIPTION OF THE RECORDED SOUNDS 

The DPD recording contains a wide range of sounds — speech, clicks, 
whistles, motor noises, sirens and even the sound of a carillon bell. 
Mostly, the recording contains sounds generated during normal com- 
munications on channel 1 of the DPD radio dispatching system. The 
speech transmissions usually were preceded and followed by sharp 
clicks. These were keying transients, probably generated by the switch 
on the transmitter microphones when they were turned on or off. 
Occasionally, a transmission was attempted while another one was in 
progress. When this occurred, the interference between the two trans- 
mitters usually generated a brief whistle, known as a heterodyne tone, 
that immediately followed the keying click of the oncoming micro- 
phone. At a time that the BBN analysis estimates to have been about 
12 :28 p.m., a microphone on a mobile unit apparently became stuck 
in the “on” position and began to transmit a continuous noise that is 
believed to be the sound of a motorcycle engine. For the first 2 minutes 
of the stuck-microphone transmission, the sound level of this noise 
is fairly constant. Occasionally, clicks and whistles can be heard 
through the noise, indicating attempts by other transmitters to use 
the channel. At several points, voices can be heard, but, being obscured 
by the noise, they cannot be understood. At 133 seconds after the start 
of the stuck-microphone transmission, the level of the noise drops by 
about 6 decibels (that is, to about one-fourth of its previous level). At 
almost the same moment a voice can be heard, communicating a brief 
but unintelligible message. This is followed about 3 seconds later 
by a series of randomly spaced, loud clicks and pops that lasts for at 
least 10 seconds. Some of the clicks occur singly, some in groups. Only 
one of them is accompanied by a heterodyne whistle and by an audible 
but unintelligible voice. 

3.0 THE NATURE OF THE PROBLEM AND THE METHOD OF SOLUTION 

3.1 Distortion of the . relative intensities of the echoes 

The sounds on the DPD recording that are thought to be those of 
gunshots begin about 5 seconds after the decrease in the level of the con- 
tinuous noise and last for about 8 seconds. To the ear, these sounds 
resemble static, not gunshots. However, the equipment that was used 
in the DPD radio dispatching system in 1963 would have distorted the 
sounds of gunfire. The effect would have been to compress the peak 
amplitude of the sounds of the muzzle blast and of its strongest echoes, 
making them only slightly louder than those of some of the weaker 
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echoes. Furthermore, if the microphone was on a DPD motorcycle in 
the motorcade, most of the many very weak echoes of the muzzle blast 
would have been obscured by the noise of the motorcycle engine (which 
is possibly the source of the continuous noise on the DPD recording). 
Consequently, the sounds of a gunshot would have been recorded as a 
sequence of very brief impulse-sounds (the muzzle blast and its loudest 
echoes), only a few of which would have been larger than the accom- 
panying engine noise, and none of which would have sounded to the 
ear like gunshots after being distorted by the limiting circuitry of 
the DPD radio and recording equipment. 

3.8 Waveforms of the sounds on the DPD recording 
The waveforms of sounds in the DPD recording are shown in fig- 
ure 2. The waveforms in the bracketed region include the group of 
impulse-sounds that the BBN analysis identified as a probable gunshot 
from the grassy knoll. This segment of the recording begins 144.9 
seconds after the start of the stuck-microphone transmission and lasts 
for 0.36 seconds. The noise thresholds shown in the figure indicate the 
average peak levels of noise (mostly motorcycle noise) that can be 
heard immediately before and after this segment. 
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Figure 3 shows the bracketed region in greater detail. The narrow 
peaks that exceed the thresholds, as well as many of those that do not, 
are the waveforms of the impulse-sounds that may be the sounds of a 
gunshot. Impulse peaks that are less than 1 millisecond apart are con- 
sidered to be part of the same impulse. Altogether, 15 impulses 
exceed the thresholds. Five of them occur in the first 85 milliseconds 
following the one that is labeled as the muzzle blast. The remaining 
nine impulses occur in the 100-millisecond wide interval that begins 
about 280 milliseconds after the assumed muzzle blast. 
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3.3 Possible sources of the impulse sounds 

While it was possible that the louder impulse noises were the dis- 
torted sounds of a gunshot, it also is possible that they could have been 
generated in other ways. For example, they could have been the sounds 
of misfiring of the motorcycle engine. They could have been static-like 
impulse noises generated by the motorcycle’s ignition system and 
picked up by the transmitter. The microphone that was stuck in the 
“on” position could itself have been the cause of impulses if from time- 
to-time it became unstuck and turned off briefly and then immediately 
turned on again. Impulse noises in the recording could also have 
resulted from scratches in the dictabelt on which the recording was 
made. Other components of the communication system could have 
been malfunctioning, producing electrical or mechanical disturbances 
that would have been recorded as clicks. 

34 Method of the analysis 

The essential questions to be answered were: “What is the source 
of the impulse-sounds in the DPD recording? Are they derived from 
the sounds of a gunshot that was fired from the grassy knoll and 
picked up by a microphone that was moving on Elm Street, or are 
they derived from one or more of the many other possible sources?” 
These questions could be answered with a high degree of certainty if 
the impulses could be shown to exhibit a characteristic that they would 
be expected to exhibit if they had been generated by a gunshot, and 
would not be likely to exhibit if they had not been. As explained in 
Section 1, such a characteristic is found in the unique pattern of time 
delays of echoes that buildings and other structures in Dealey Plaza 
would generate for a gunshot fired from the grassy knoll. If the im- 
pulse noises are the distorted sounds of a gunshot, their spacing should 
closely match that predicted for a shot fired from some location on the 
grassy knoll and “heard” by a microphone traveling along some path 
on Eim Street at 11 miles per hour. The closer the match between the 
actual and the predicted sequences, the greater the probability that the 
impulses are the sounds of a gunshot. If no shooter and microphone 
location can be found that can produce a sequence of echoes that closely 
matches the sequence of impulses on the tape recording, then it would 
have to be concluded that the impulses were not generated by sounds 
received by a microphone moving on Elm Street from a gun fired on 
the grassy knoll. 

The procedure for determining the probable cause of the specified 
group of impulses on the DPD recording thus consisted of three steps. 
First was to calculate the pattern of echo delays that would be pro- 
duced by a gunshot from a variety of locations on the grassy knoll 
and recorded by a microphone moving along a variety of paths on 
Elm Street. Then, select the sequence of predicted echoes that most 
closely matched the actual recorded sequence of impulses. Finally, com- 
pute the probability that impulse sounds generated by sources other 
than the predicted gunshot could occur by chance in a sequence that 
would match the selected echo sequence as closely as did the actual 
DPD recording. 
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4.0 IMPLEMENTATION OF THE ANALYSIS 

4*1 Preliminary considerations 

The implementation of the three-step procedure of the analysis 
required the consideration of a number of questions. Each of these 
affected either the results of the analysis or the method by which the 
required echo-delay time sequences were obtained. 

4.1.1 Source of the gunshot sounds 

If a gun was fired from the grassy knoll during the assassination, 
the would-be assassin reasonably could have used either a rifle or a 
pistol, since the target would have been less than 150 feet away. Since 
rifles typically fire bullets that travel faster than the speed of sound, 
the firing of a rifle generates two intermixed echo sequences composed 
of the echoes of the muzzle blast and the echoes of the continuously 
generated shock wave that is created by a bullet in supersonic flight. 
On the other hand, most pistol bullets do not fly at supersonic speeds. 
A pistol that fires a subsonic bullet generates only the set of echoes of 
the muzzle blast. Since we did not know what type of gun, if any, 
had actually been used on November 22, 1963, we sought only to com- 
pare the DPD tape with predicted sequences of echoes of muzzle 
blasts which would have been present regardless of the type of weapon 
fired.* 

4.1 .2 Placement of the gun on the grassy knoll 

The BBN analysis indicated that the gun was in the vicinity of the 
grassy knoll. During the acoustic reconstruction experiment that was 
conducted by BBN in Dealey Plaza on August 20, 1978, shots were 
fired from behind the wooden stockade fence on the grassy knoll. 
This location was consistent with available eyewitness and earwit- 
ness testimony. It was a reasonable one since it afforded good visibility 
of Elm Street while providing good cover for the shooter of a gun. 
At any other location on the grassy knoll either the visibility or the 
cover would have been substantially poorer. However, it is uncertain 
exactly where a shooter would have stood behind the fence, since 
equally good locations can be found up to 25 feet along the fence 
either north or west of its corner. 

4*1.3 Placement 0 f the microphone on Elm Street 

The BBN analysis placed the stuck microphone on Elm Street in the 
vicinity of the fourth microphone in the third array of microphones 
that were set up in Dealey Plaza during the acoustic reconstruction 
experiment. As illustrated in figure 4, the microphones were located in 
the center of the street at points 18 feet apart along the route of the 
Presidential motorcade, from the intersection of Houston and Main 
Streets to the location of the Presidential limousine on Elm Street 
in Zapruder frame 312. The sounds of a gunshot from the grassy knoll 
received by each of these microphones were recorded during the ex- 
periment. Later, BBN determined the degree of match between the 


♦The DPD recording does contain a series of impulses that precede the large im- 
pulse ultimately determined to be the muzzle blast. The probability that these 
earlier impulses were the sounds of supersonic shock wave was discussed by Dr. 
Barger in his testimony before the committee on Dec. 29, 1978. See Vol. V of the 
hearings before the select committee. 94th Cong., 2d session (Washington, D.C. : 
U.S. Government Printing Office, 1979) . 
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recordings from each of these microphones and the impulse noises 
on the DPD recording by calculating their binary correlation co- 
efficients. A coincidence window of ±6 milliseconds was used for these 
comparisons. Only one of the 36 comparisons yielded a correlation 
coefficient greater than 0.5 when compared with the segment of the 
DPD tape that is here at issue. That one — for the sounds received by 
microphone 4 in array 3 — was at a level of 0.8, indicating a strong 
similarity between the echo sequence that was heard at that test loca- 



FIGURE 4 MICROPHONE LOCATIONS AT DEALEY PLAZA 

tion in Dealey Plaza and the impulse sequence on the DPD recording. 
The low values of the binary correlation coefficients that were calcu- 
lated for all of the other microphones indicate that there is no other 
microphone location either on Elm Street or on Houston Street at 
which a sequence of echoes caused by a shot from the grassy knoll could 
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be heard that was even moderately similar to the sequence of impulses 
on the DPD recording. It was therefore clear that for the purpose of 
analysis the microphone location in Dealey Plaza for which echo 
sequences had to be obtained was in the vicinity of microphone 4 of 
array 3. This region extends along Elm Street from halfway between 
microphones 3 and 4 to halfway between microphones 4 and 5, and 
from curb to curb (since the presumed motorcycle with the stuck 
microphone could be anywhere to the right or left of the center of the 
street). 

4.1.4 Selection of the coincidence window 

To compare sequences of impulses and echoes by use of the binary 
correlation coefficient, it was necessary first to determine how many 
echoes coincided with impulses. Ideally, if the microphones that were 
used in the acoustic reconstruction experiment could have been spaced 
very closely along the route of the motorcade, say, 1 foot apart, and 
spread from curb to curb, impulses and echoes that were within 1 milli- 
second of one another could have been considered coincident. For 
practical reasons, the microphones were located in the middle of the 
street and spaced 18 feet apart. Also, only one of many possible shooter 
locations was used. To take into account these practicalities, the coin- 
cidence window for BBN’s analysis was made ±6 milliseconds. If a 
window of ± 1 millisecond had been used, there would have been few 
points of coincidence in any comparison, and all of the calculated bi- 
nary correlation coefficients would have been small, since the chances 
would have been small that a microphone and a shooter would have 
been arbitrarily located in precisely the correct positions to receive a 
sequence of echoes that coincided with the seouence of impulses to 
within 1 millisecond. By increasing the coincidence window to ±6 
milliseconds, the number of coincident impulses and echoes was in- 
creased. However, so was the possibility that an impulse generated by 
a source other than a gunshot would appear to coincide with an echo. 
The major consequence of this was the value of 50 percent computed 
as the statistical probability that the impulses under examination were 
caused by the sounds of a gunshot. 

To increase the certainty in our findings above a 50-percent level, 
we had to be able to reduce the coincidence window to as low a value 
as possible, preferably to ±1 millisecond or less. Theoretically, this 
could be accomplished by placing microphones 1 foot apart in the 
region of interest and conducting additional test firings in Dealey 
Plaza from various locations on the grassy knoll. With respect to the 
microphone location problem alone, the relevant area on the street 
would be 720 square feet. Therefore, if, as in the BBN acoustic recon- 
struction experiment, microphones were placed in arrays of 12 each, 
a total of 60 arrays would be required for each position of a gun fired 
on the grassy knoll. Clearly, this approach was impractical. 

4.1*6 Prediction of echo sequences 

The only practical way to obtain the needed echo sequence was to 
predict them analytically. Using fundamental principles of acoustics, 
it was possible to compute the time it would take for the sound of a 
muzzle blast to travel from a gun at any assumed point on the grassy 
knoll to a microphone at any assumed point on Elm Street. Knowing 
where the echo-producing objects were in Dealey Plaza, it was also 
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possible to compute the time it would take for echoes of the muzzle 
blast to travel from the gun to the microphone. Subtracting the muz- 
zle-blast travel time from the echo travel times yielded the required 
sequence of echo-delay times. 

The principles of acoustics that underlie this approach are described 
in detail in BBN Report. No. 3497 that was submitted to the commit- 
tee in January 1979.* The essential principles can be summarized as 
follows : 

1. Most sounds spread out in all directions from the source of the 
sound. 

2. If the medium (in this case, air) through which sound travels is 
uniform, sound will travel in straight lines from the source and 
at the same constant velocity in all directions of travel. 

3. The time taken for sound to travel from one point to another can 
be computed by dividing the distance between the points by the 
speed of sound. For example, at a speed of 1,100 feet per second, 
it will take 0.5 second for sound to travel a distance of 550 feet. 
Conversely, the distance traveled by a sound can be computed by 
multiplying the travel time by the speed of sound. 

4. Sound traveling through air will reflect from the surfaces and 
diffract from the corners of structures such as buildings, walls and 
columns. 

b.2 Inforrnation needed to 'predict echo-delay sequences 

Before the echo travel times could be calculated, it was necessary 
to determine three things: (1) Which objects in Dealey Plaza would 
produce echoes in the region of interest on Elm Street for a gun fired 
from the vicinity of the grassy knoll; (2) how far these objects were 
from the locations of the gun and of the microphone; and (3) what 
was the speed of sound under the conditions for which the echo travel 
times were to be predicted. When the required information had been 
obtained, it was used first to determine the accuracy of the echo pro- 
cedure. Then it was used to predict echoes for comparison with tho 
impulses in the DPD recording. 

b.2.1 Identification of echo-producing objects 

The objects in Dealey Plaza that would generate relevant echoes 
were identified with the aid of a topographical survey map of the 
plaza that was drawn to a scale of 1 inch equal to 10 feet. Most of 
these objects were corners of buildings or of walls that, as illustrated 
in figure 5, produced muzzle blast echoes in the selected region on 
Elm Street by diffracting the incident sound of a muzzle blast that 
was generated in the vicinity of the grassy knoll. Two of the objects, 
the wall of the DCRB and the curved wall at the reflecting pool, 
produced echoes by reflecting such a sound. In all, we were able to 
identify 22 objects that would generate echoes of sufficient strength 
that they would have been recorded on the Dictabelt recording. 
(See table 1.) 

b.2 *2 Measurement of distances in Dealey Plaza 

The distances of the echo-producing objects from positions of a 
gun and a microphone were determined by direct measurement on the 


♦This report follows the present report. 
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survey map. By comparing the known widths of buildings in Dealey 
Plaza with measurements made on the map, we found the distances 
measured on the map to be accurate to about 0.5 foot. We measured 
distances on the map in millimeters, to the nearest half-millimeter. 
This simplified the making of measurements by providing a decimal 



FIGURE 5 PATHS OF THREE MUZZLE BLAST ECHOES 

scale. To simplify the calculation of the travel time of the echoes, 
we converted the speed of sound to an equivalent value for map dis- 
tances that were measured in millimeters. For example, a speed of 
sound of 1,123 feet per second was converted to 2,852 millimeters per 
second for map measurements made in millimeters. 
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The speed of sound 

The speed of sound in air is primarily a function of the temperature 
of the air. At a temperature of 65° Fahrenheit, it is 1,123 feet per 
second, and at 90° Fahrenheit it is 1,150 feet per second. To a first 
order approximation, in this temperature range the speed of sound 
increases at a rate of 1 foot per second per degree Fahrenheit. By 
comparison, humidity has a negligible effect on the speed of sound 
in air. Similarly, small variations in the temperature at different 
locations in Dealey Plaza would have a negligible effect on the aver- 
age speed of sound over the path lengths of the echoes. 

According to records of the weather bureau in Dallas, as obtained 
by the committee staff,* the temperature in Dallas at 12:30 p.m. on 
November 22, 1963 was 65° Fahrenheit. This was substantially con- 
firmed by a photograph that was taken in Dealey Plaza at about that 
time. In it, a sign on top of the TSBD can be seen on which the time 
is indicated as 12:40 and the temperature in Dealey Plaza as 68° 
Fahrenheit. Even if the temperature that was supplied by the weather 
bureau varied from the temperature in Dealey Plaza by 3° Fahrenheit, 
the resulting error of 3 feet per second is less than 0.27 percent of 
tha speed of sound at 65° Fahrenheit. For most of the echoes, the 
resulting error in the computed echo-delay time would be less than 
0.25 millisecond. Even for the echoes that travel the longest echo 
paths, the error would be less than 1 millisecond. In either case, the 
error is within the accuracy required for the echo prediction pro- 
cedure. As is explained later in this report, temperature differences 
up to ±10° Fahrenheit would have had negligible effect on the final 
results and would not substantially have changed the final conclu- 
sion nor the degree of confidence (the final statistical probability) 
that can be appropriately assigned to it. 

Wind also will affect the speed of sound, increasing or decreasing 
it by an amount that depends on the speed of the wind and on the angle 
between the direction of the wind and the direction the sound travels. 
However, the delay time of an echo, which is determined by subtracting 
the muzzle blast travel time from the echo travel time, will be affected 
by wind only to the extent that the wind affects the echo and muzzle 
blast travel times differently. This in turn depends on the difference 
between the direction of the echo path and the direction of the direct 
muzzle blast path. For a gunshot fired from the grassy knoll and heard 
on Elm Street, the travel of most echoes is in approximately the same 
direction as the directly received muzzle blast. Consequently, the effect 
of wind on the delay times of these echoes is comparatively small, 
becoming significant only for windspeeds greater than 40 miles per 
hour. The weather bureau recorded winds in Dallas on November 22, 
1963, as ranging only between 13 knots and 17 knots, which is roughly 
equal to 15 to 20 miles per hour.** 

^.3 A ccuracy of the echo prediction procedure 

Before proceeding to predict sequences of echoes for comparison 
with the sequence of impulses on the DPD recording, the accuracy of 


* See addendum A to the acoustics reports. 

♦♦The actual recordings made at Dallas Love Field were 13 knots at 11 :55 a.m., 
13 knots at 12 :30 p.m., and 17 knots at 1 :00 p.m. See addendum B to the acoustics 
report. 
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the echo prediction procedure was tested. Given the estimated ac- 
curacy of the map, we expected to be able to predict echo-delay times 
to within ± 1 millisecond for specified locations of a gun and a micro- 
phone. However, it was essential to verify that this accuracy would 
be achieved in practice and that the identified echo-producing objects 
would generate significant echoes in the region of interest on Elm 
Street. 

To test the procedure, we predicted the delay times of the echoes 
that would be received by a microphone at the location of microphone 4 
of array 3, as shown in figure 5, for a shot fired from the grassy knoll 
by the DPD shooter during the acoustic reconstruction experiment. 
We then compared the predicted echo-delay times to echo-delay times 
actually recorded on the BBN tape recording of the shot that was fired 
by the DPD shooter. At the time that the test shot was fired, the 
temperature in Dealey Plaza was approximately 90° Fahrenheit. Ac- 
cordingly, the value used for the speed of sound was 1,150 feet per 
second. As discussed in section 4.1.5, the echo-delay time is computed 
by subtracting the muzzle blast travel time (185.2 msec.) from the 
echo travel time. The muzzle blast travel time is obtained by dividing 
the distance between the gun and the microphone in Dealey Plaza 
(213 feet) by the speed of sound. 

For echoes produced at the corners of structures, the measurement 
procedure was simple and direct. For example, the path of echo 2 in 
figure 5 consisted of two segments. As measured on the map, the seg- 
ment from the shooter to the diffraction point was 499 millimeters 
and from that point to the microphone was 92 millimeters. The total 
path length, 591 millimeters, when divided by the sound-speed con- 
stant (2921 mm/sec) yielded an echo travel time of 0.2024 second 
(202.4 msec). Subtracting the muzzle blast travel time from the echo 
travel time yielded an echo-delay time of 17.2 milliseconds. 

For an echo produced by a specular reflection, it was necessary first 
to locate the point at which the reflection would occur. Such reflec- 
tions occur at that point on an echo-producing surface at which the 
total length of the echo path to that surface is a minimum. At that 
point, the reflecting surface will be tangent to an ellipse for which the 
locations of the gun and the microphone are the locii and the total 
length of the echo path is equal to the sum of the radii. The required 
ellipse was easily generated by the following procedure. First, a non- 
oxtensible string was cut to a length greater than the probable length 
of the echo path on the topographical map. One end of the string was 
tied to a pin at the location of the gun and a portion of the string near 
its other end was wrapped tightly around a pin at the location of the 
microphone. The string was then pulled toward the reflecting surface 
by the point of a pencil. With the string drawn taut, the pencil was 
moved so that its point drew an arc on the map in the region of the 
line that represented the reflecting surface. The length of the string 
was then adjusted until the arc was just tangent to the line. The point 
at which the arc touched the line was the desired point of reflection. 
The path from the gun to the point of reflection and then to the micro- 
phone (the echo .path) was then measured. The total distance of the 
echo path divided by the speed of sound was the echo travel time. Sub- 
tracting from it the muzzle blast travel time yielded the echo-delay 
time. 
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Table 1 . — List of structures in Dealey Plaza that would have produced echoes 
of sufficient strength to have been recorded on the DPD tape 


Object No.: Identification 

1 South shelter : South door, east post 

2 South shelter : East door, south post. 

3 South shelter : East door, north post. 

4 North shelter : South door, west post. 

6 North shelter : South door, east post. 

6 North shelter : East door, south post. 

7 North shelter : East door, north post. 

8 Wall “A.” 1 

9 Wall “A” : Corner 1. 

10 Wall “A” : Comer 2. 

11 Column “A” 2 : Southwest corner. 

12 Wall “B” 3 : Corner 1. 

13 Wall “B” : Corner 2. 

14 Column “B” * : West corner. 

15 Wall at the north end of the reflecting pool. 

16 DCRB : Southwest corner. 

17 DCRB : Northwest corner. 

18 DCRB : West wall (front of building). 

19 DCRB : Roof edge on west wall. 

20 DCRB : Southwest corner. 

21 New DCCCB : Northwest corner. 

22 DCRB — New DCCCB : Alley wall between buildings. 


1 Wall “A” is a concrete wall on the north side of Elm St. that runs in an east- 
west direction. Corners 1 and 2 are at the east end of the wall. The direction of 
the wall changes from east to northeast at corner 1, and from northeast to 
north at corner 2. 

3 Column “A” is a concrete column on the north side of Elm St. near the in- 
tersection with Houston St. 

8 Wall “B” is a concrete wall on the south side of Elm St. near the reflecting 
pool. It runs in a generally north-south direction. Corners 1 and 2 are at the 
northern end of the wall. The direction of the wall changes from north to north- 
east at corner 1 and from northeast to east at corner 2. 

4 Column “B” is a concrete column on the south side of Elm St., at the northern 
end of Wall “B.” 


Table 2. — List of echo paths used in the predictions of echo-delay times 

Echo producing objects 

Path No.: (Identification numbers) 


1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 
21 
22 

23 

24 

25 

26 


1 

2 

9 

2,8 

10 

5 

4 

0 

7 

12 

13 

14 

3. 13 

3. 14 

3.15 
18 

8,13 

19 
18 
21 
22 

4, 19 

0, 19 

20 
17 
23 
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TABLE 3.— MEASURED AND PREDICTED DELAY TIMES OF ECHOES FOR A GUNSHOT FIRED ON AUG. 20, 1978 

[In milliseconds) 


Echo path 


Echo-delay time 1 

Deviation 

travel time 

Predicted 

Measured 

1 

192. 3 

7.0 

7.3 

0.3 

2 

196.0 

10.8 

11.2 

.4 

3 

198. 6 

13.4 

13.1 

.3 

4 

201.7 

16.5 

16.9 

.4 

5 

202. 4 

17.2 

16 9 

.3 

6 

213.0 

27.8 

28.3 

. 5 

7 

213.0 

27.8 

29.8 

2.0 

8 ... 

215.4 

30.1 

29.8 

.3 

9 

218. 1 

32.9 

32.9 

0 

10... 

228. 4 

43.2 

42.3 

1.1 

11. 

229. 4 

44.7 

45.6 

.9 

12 

232.5 

52.3 

52.9 

. 6 

13 

243.4 

58.2 

60.0 

1.8 

14.. 

252. 7 

67.5 

68.3 

.8 

15... 

259.9 

74.7 

76.9 

2.5 

15 

26/. 1 

81.9 

82.5 

.6 

17 

26/. 4 

82.2 

83.1 

.9 

18 

451.6 

266.7 

266.6 

.1 

19 

455.0 

269.8 

269.2 

. 6 

20 

458. 1 

272.9 

2/2.2 

. 7 

2i - 

469. 2 

284.0 

282.3 

1.7 

22 

482. 8 

297.6 

297.7 

.1 

23 

482. 8 

29/. 6 

297.7 

. 1 

24 

48?. 2 

302.0 

303.2 

1.2 

25 

49/. 8 

312.6 

313.0 

.4 

26. 

541.3 

3j6. 1 

354.0 

2.1 


1 For the calculated locations of the gun and the microphone, the muzzle blast travel lime is computed to be 185.2 ms. 


Using the methods described above, 26 echo paths were defined for 
22 eciio-proauciiig oujects." jj’or some ot tnese patns, the muzzie Dlast 
sound bounced oii more than one echo-producing object. The echo- 
producing objects and echo paths are listed in tables 1 and 2. The travel 
times and the delay times tor the predicted echoes are listed in table 3. 
Also listed are the echo-delay times determined by analysis of the 
time waveforms of the sounds received at microphone 4 of array 3 for 
the shot fired by the DPD shooter from the grassy knoll. These wave- 
forms, which are shown in figure 6, were obtained by playing back the 
recording of the sounds that were picked up by the microphone, modi- 
fying the reproduced signal so as to approximate the effect that a 
microphone of the type used by the DPD in 1963 would have had on 
the signal, and then graphing the resulting signal. A 60-Hz tone that 
was recorded in one segment of the recording made during the testing 
in August 1978 made it possible to calibrate the time scale of the graph 
at 1 millisecond per millimeter. The first waveform appearing in the 
graph, the large peak at the left-hand side, corresponds to the super- 
sonic shockwave of the rifle bullet. The second large peak is the 
waveform of the muzzle blast. Following it, with generally diminish- 
ing heights, are the waveforms of the echoes of the muzzle blast. The 
delay time of each echo was determined by direct measurement of the 
distance from the leading edge of the muzzle blast waveform to that 
of the echo. The numbered peaks shown in this figure correspond to 
the predicted echoes identified in table 3. 

The deviations between the predicted and measured echo-delay times 
listed in table 3 were in part due to small errors in the locations of the 


♦At the time of the presentation of onr flTwnn**« on T)«/\ 197R 99 nnfhcs 

ad be defined. After that date, four additional paths were defined. 
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gun and the microphone. The microphone location was determined 
from a map of Dealey Plaza that showed where microphones were to 
be placed during the reconstruction experiment. However, the scale of 
the map, 1 inch equal to 40 feet, limited the measurement accuracy to 
about plus or minus 2 feet. Therefore, the actual location of the micro- 
phone may have deviated from the indicated one by a foot or two. 
Similarly, there were no measurements taken of the exact location 


i— blast 



where the DPD shooter stood as he fired each shot from the grassy 
knoll. Consequently, it was likely that the gun and the microphone 
locations that were used for the echo-delay time predictions were 
slightly in error and that if these positions were adjusted correctly, 
the resulting predictions would be closer to the measured echo-delay 
time. 

An analysis of the data listed in table 3 shows that the assumed 
locations were sufficiently accurate for the purpose of this test. The 
average absolute difference between the predicted and measured echo- 
delay times was 0.8 millisecond. The standard deviation of predicted 


26 


delay times about this average was 0.7 millisecond. These results are 
well within the accuracy required of the echo prediction procedure. 

5-0 COMPARISON OF THE SEQUENCE OF IMPULSES ON THE DPD RECORD- 
ING WITH SEQUENCES OF PREDICTED ECHOES 

5J Prediction of echoes for November 22, 1963 

Using the techniques described in section 4, we predicted echoes and 
echo-delay times for gunshot sounds that would have been heard in 
Dealey Plaza at 12 :30 p.m. on November 22, 1963. The predictions were 
made given the following conditions: (1) The air temperature was 
65° F (with a possible error of 3° F) ; (2) the gun was somewhere 
along the wooden stockade fence on the grassy knoll; (3) the micro- 
phone was somewhere in the region of interest on Elm Street (see sec- 
tion 4.1.3) and moving with the motorcade at a speed of about 11 miles 
per hour; and (4) the echo-producing objects were the same as those 
identified in table 1. 

The procedure that was used to predict echoes required a few more 
steps than the method described in section 4. Since the conditions 
required the microphone to be moving on Elm Street at a speed of 11 
miles per hour, the location of the microphone on the map had to be 
moved in a similar manner. First, a location was specified on the map 
at which the microphone received the muzzle blast. Then, the micro- 
phone was moved along a path corresponding to the path it would have 
traveled on Elm Street during the time it received all of the predicted 
muzzle blast echoes. The location of the microphone at the time it would 
have received each particular echo was determined by calculating the 
distance the microphone would have moved from the initial position 
at a constant speed of 11 miles per hour during an interval equal to the 
echo traveltime. Small deviations about this estimated distance (for 
example, ±1 millimeter) did not materially affect the predicted echo 
travel time. The predicted echo-delay times were then obtained by the 
procedure described in section 4. 

5.2 Correction of time delay measurements 

The delay times of the impulse sounds on the DPD recording were 
measured directly from a graph of the sequence of impulse waveforms, 
such as the one shown in figure 3. To simplify the measurement of time 
intervals, the graph was plotted with a time scale of 1 millisecond 
per millimeter (1 msec/mm). However, before the measurements 
could be used, they had to be multiplied by a time-correction factor to 
correct for an error in the speed of the DPD Dictabelt machine. As was 
shown in the BBN analysis, the DPD recorder was running slow at the 
time the recording was made. Consequently, when the recording is 
played back at the faster, correct speed, the recorded impulse sounds 
will be heard closer together than they actually were at the time the 
recording was made. This error could be corrected by multiplying the 
time intervals measured on the graph bv a time-correction factor. The 
BBN analysis showed that between 12 :22 p.m. and 12 :37 p.m., the 
average speed of the recorder was 0.95 of correct speed. The actual 
speed at anv time during* this interval could have been from 0.94 to 0.96 
of true speed. Accordingly, the time-correction factor could range from 
1.04 to 1.06. 

An adjustment in the measurement of impulse delay times would also 
be necessary if the temperature in Dealey Plaza at 12:30 p.m. on 
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November 22, 1963, was not 65° F, as was initially assumed. The com- 
puted delay time of each predicted echo would be in error by about 0.1 
percent for each 1° F difference between the true temperature 
and the assumed value of 65° F. The effect on the predicted echoes 
would be to scale their spacing from what they should be. For example, 
if the true temperature was less than 65° F, then the predicted echoes 
would be closer together than they should be. Conversely, if the true 
temperature was more than 65° F, the computed echoes would be 
spaced more widely than they should be. Since it was not likely that 
the assumed temperature differed from the true temperature by more 
than 10° F, the factor for correcting temperature errors would range 
only from 0.99 to 1.01. Assuming that the differences in temperature 
and recorder speed occurred in such a way as to compound one another, 
the combined factor that would correct for both recorder speed and 
temperature at the same time could range from 1.03 to 1.07. Because 
we knew that the range of the correction was 1.03 to 1.07, theoretically 
we could use any value between 1.03 and 1.07 to adjust the measured 
time intervals between the impulses on the DPD recording. 

Because any value between 1.03 and 1.07 was theoretically valid, it 
was permissible to choose the value between those limits that created 
the best match between the impulse and echo sequences. By fitting the 
DPD tape recorded impulse sequence to our predicted echo sequences, 
we found that a time- correct ion factor of 1.043 gave the best match, 
and we therefore used that factor. 

TABLE 4.— MEASURED DELAY TIMES OF IMPULSES AND PREDICTED DELAY TIMES OF GUNSHOT ECHOES FOR 

NOV. 22, 1963 


(In milliseconds! 


Echo path 

Echo 
travel time 

Echo 
delay time 

Impulse 
delay time 

Deviation 

1 

202.4 

6.5 

6.3 

0.2 

2 

206.8 

10.9 

10.5 

.4 

3 

211.0 

15.1 

14.7 

.4 

4 

214.7 

18.8 

19.3 

.5 

5 

217.0 

21.1 

20.1 

1.0 

6 

224.3 

28.4 

27.4 

1.0 

7 

225.2 

29.3 

30.3 

1.0 

8 

...... 227.1 

31.2 

31.6 

.4 

9 

230.6 

34.7 

34.1 

.6 

10 

244. 1 

48.2 

48.7 

.5 

11 — 

241.5 

45.6 

45.4 

.2 

12 

250.3 

54.4 

54.2 

.2 

13. 

255.2 

59.3 

59.7 

.4 

14 

266.0 

70.1 

69.4 

.7 

15. 

...... 273.4 

77.5 

77.4 

.1 

16....... 

281.8 

85.9 

85.3 

.6 

17 

276.7 

80.8 

80.2 

.6 

18 

473.9 

278.0 

278.6 

.6 

19..... 

479.8 

283.9 

283.7 

.2 

20..... 

479.8 

283.9 

283.7 

.2 

21 

489. 1 

293.2 

292.1 

l.l 

22 

506.8 

310.9 

310.5 

.4 

23 

507.9 

312.0 

312.4 

.4 

24 

509.6 

313.7 

313.1 

.6 

25 

524.0 

328.1 

327.5 

.6 

26 

565.0 

369.1 

369.2 

.1 


» For the calculated locations of the gun and the microphone, the muzzle blast travel time is computed to be 195.9 ms. 


5 .3 Comparison of the impulse and echo sequences 

The sequence of predicted echo-delay times that best matched the 
sequence of impulse-delay times, computed as described above, is listed 
in table 4. The numbered peaks shown in figure 7 correspond to the 



28 


predicted echoes identified in table 4. The average absolute difference 
between the impulse-delay times and the corresponding echo-delay 
times is 0.5 millisecond, and the standard deviation of impulse-delay 
times about this average is 0.3 millisecond. 

The location of the gun and the path of the microphone for which 
these predicted echoes were obtained are shown in figure 8 . The micro- 
phone is initially located 97 feet south of the TSBD and 27 feet east 
of the southwest corner of the TSBD. The path of the microphone, 
as it received the muzzle blast and its echoes, extends for about 6 feet 
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FIGURE 8 LOCATION OF THE GUN AND PATH OF THE MICROPHONE 
COMPUTED FOR NOVEMBER 22, 1963 

a long Elm Street. The uncertainty in the initial position is ± 1 foot, 
which corresponds to the accuracy of measurements made on the topo- 
graphical survey map. The gun is located about 8 feet to the left of 
the corner of the wooden stockade fence on the grassy knoll. If the 
gun is moved along the fence from this location, the delay times of the 
muzzle blast echoes changes. However, for movements up to ±5 feet, 
these changes can be reduced to less than 1 millisecond by making a 
small adjustment in the initial location of the microphone. 

The data in table 4 suggest that the sequence of impulses on the DPD 
recording is very similar to the sequence of predicted echoes. A visual 
comparison indicates that almost all of the impulses and echoes coin- 
cide within a window of +1 millisecond. However, such an examina- 
tion can be deceptive. It does not take into account the impulses that 
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do not coincide with echoes, or the echoes that are not matched by 
impulses of even minimal amplitude. For these reasons, a more appro- 
priate method of comparison was to compute the binary correlation 
coefficient of the sequences. 

5.4 Factors affecting the selection of impulses arid echoes for correla- 
tion 

Ideally, a correlation of the impulses and the predicted echoes would 
have included all of the impulses evident in the waveforms of figure 7 
and all of the predicted echoes. However, some of the impulses must 
have represented components of the background noise. To minimize 
the number of noise impulses that might be included in the correlation 
calculation, only those impulses that were greater than the average 
peak level of the background noise were counted. This required limit- 
ing the predicted echoes that were included in the correlation calcula- 
tion to those that would have been recorded at a level above that of the 
background noise. To identify these echoes and impulses, it was neces- 
sary to consider, first, the relative strengths of predicted echoes near 
the microphone, and then the way in which the DPD radio dispatching 
system would have altered both the relative strengths of the echoes as 
recorded and the recorded level of the background noise. 

5^.1 Relative strengths of echoes near the microphone location 

The relative strengths of the predicted echoes at locations along the 
path traveled by the microphone would be similar to those of the actual 
echoes of a muzzle blast that were recorded during the acoustical recon- 
struction experiment at the nearby location of microphone 4 in array 
3 (see fig. 5) . The strengths of echoes received at these nearby locations 
would not differ by more than a few decibels. Therefore, the relative 
strengths of the predicted echoes in the vicinity of the moving micro- 
phone could be taken to be the same as those received by microphone 4. 

54£ Effects of the DPD radio dispatching system on the relative 
strengths of recorded echoes 

The DPD radio dispatching system contained a circuit that would 
have greatly affected the relative strengths of the recorded echoes of 
a muzzle blast. This circuit, the automatic gain control (AGC) , limited 
the range of variations in the levels of signals by reducing the levels 
of received signals when they were too strong and increasing their 
levels when they were too weak. It responded very rapidly to a sudden 
increase in the level of a signal, but comparatively slowlv to a sudden 
reduction in a signal level. Consequently, the response of the AGC to 
the sound of a muzzle blast would greatly reduce the recorded levels 
of echoes and background noise received shortly afterward. Progres- 
sively during the next 100 milliseconds, the AGC would allow the 
recorded levels of received signals to increase until full amplification 
was finally restored. The effect on the predicted echoes would be to 
make the recorded levels of late-arriving echoes verv nearly the same 
as those of the early ones. Concurrently, the recorded background noise 
would gradually rise to its level before the muzzle blast was received. 

A different but also significant effect on the relative strengths of the 
recorded echoes would have been caused by the motorcycle windshield. 
On the DPD motorcycles, the microphone was usually mounted on a 
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bar directly behind the windshield. Sounds arriving from the front of 
the motorcycle would have diffracted around the windshield and in 
doing so would have lost strength. As determined by experiment, the 
windshield of a 1960’s Harley Davidson motorcycle attenuated gun- 
shot sounds received from in front of the motorcycle by from 3 deci- 
bels to 6 decibels. The amount of attenuation depended on how close 
the microphone was to the windshield. Obviously, sounds received from 
the sides and rear of the motorcycle would not be affected by the 
windshield. 

5.5 Correlations of impulse and echo sequences 

The selection of impulses for the calculation of the binary correla- 
tion coefficient depends directly on the noise level to which the heights 
of the impulses are compared. This level can be set, as in figure 2, at 
the average peak level of the recorded noise immediately adjacent to 
the recorded impulses. This approach, however, presumes that the 
noise level is the same during the impulse segment as it is in the adja- 
cent segments of the recording. As was discussed above, the level of the 
noise recorded during the first 50 milliseconds following a muzzle blast 
will be greatly reduced. Consequently, an alternative would be corre- 
spondingly to lower the level to which the impulses are compared dur- 
ing this 50-millisecond period. 

Both approaches to setting the amplitude comparison level were 
used, each in a separate calculation of the binary correlation coefficient. 
For the first calculation, the amplitude comparison level was set as in 
figure 2. Taking all of the factors discussed in section 5.4 into account, 
we found that 13 gunshot sounds (the muzzle blast and 12 of the pre- 
dicted echoes) would have been loud enough to have been recorded at 
a level above the background noise. Eleven of these sounds coincided, 
within a ± 1-millisecond window, with impulses that exceeded the am- 
plitude comparison level. Including the leading impulse, which was 
identified as the muzzle blast, a total of 15 impulses exceeded this level. 
The binary correlation coefficient was calculated as the number of 
gunshot sounds and impulses that coincided (11) divided by the 
square root of the product of the number of selected impulses (15) and 
the number of selected gunshot sounds (13). For these data, the binary 
correlation coefficient was calculated to be 0.79. 

For the second calculation of the binary correlation coefficient, the 
delay time range over which impulses and echoes were compared was 
limited to the first 50 milliseconds following the muzzle blast, since 
this was the range in which the AGC would have had greatest effect. 
(It is also the range in which most of the echoes arriving from the 
front of the motorcycle occurred.) In this calculation, the amplitude 
comparison level was reduced to one-fourth of its value during the 
previous calculation, which placed it at a level just above that of very 
small peaks among the waveforms of the recorded impulses. Eighteen 
impulses exceeded this level. So would have the muzzle blast and all 
11 echoes that were predicted to occur in the delay time range up to 50 
milliseconds. Eleven of these sounds coincided, within ±1 milli- 
second, with one or another of the selected impulses. These data- — 
11 coincident impulses and echoes, 12 gunshot sounds, and 18 im- 
pulses — resulted in a computed binary correlation coefficient of 0.75. 



o.O The probability that the recorded impulses are not gunshot sounds 
The high degree of correlation between the impulse and echo se- 
quences does not preclude the possibility that the impulses were not the 
sounds of a gunshot. It is conceivable that a sequence of impulse 
sounds, derived from nongunshot sources, was generated with time 
spacings that, by chance, corresponded within one one-thousandth of 
a second to those of echoes of a gunshot fired from the grassy knoll. 
However, the probability of such a chance occurrence is about 5 per- 
cent.* This calculation represents a highly conservative point of view, 
since it assumes that impulses can occur only in the two intervals in 
which echoes were observed to occur, these being the echo-delay range 
from 0 to 85 milliseconds and the range from 275 to 370 milliseconds. 
However, if the impulses in the DPI) recording were not the echoes 
of a gunshot, they could also have occurred in the 190-millisecond 
timespan that separated these two intervals. Taking this timespan into 
account, the probability becomes considerably less than 5 percent that 
the match between the recorded impulses and the predicted echoes 
occurred by chance. Thus, the probability is 95 percent or more that 
the impulses and echoes have the same source — a gunshot, or a sound 
at least as sound as a gunshot, from the grassy knoll. Stated differently, 
the odds are less than 1 in 20 that the impulses and echoes were not 
caused by a gunshot from the grassy knoll, and at least 20 to 1 that 
they were. 


♦See the BBN report No. 3947. 
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FOREWORD 

On May 12, 1978, the House Select Committee on Assassina- 
tions asked Bolt Beranek and Newman Inc. (BBN ) to conduct a 
preliminary review of the following material: 

• Tape recordings reportedly made of the sounds in Dealey 

Plaza around 12:30 pm, on November 22, 1963 

• Transcripts of the testimony of earwitnesses who were 

in the Plaza at that same time. 

The purpose of this review was to determine which, if any, 
of this material constituted potential evidence with respect 
to tke gunfire associated with the assassination of President 
John F. Kennedy. 

The review established that (1) only two of the recordings 
constituted potential evidence and (2) a statistical analysis 
of the earwltness testimony could reveal whether the concept 
of one rifle is consistent with these individual accounts. 

The two tapes found to be made of the events surrounding 
the assassination were records from Channels 1 and 2 of the 
Dallas Police Department's (DPD) radio dispatching system. 

The Channel 1 tape contains a continuous record of the sounds 
transmitted between 12:28 and 12 : 3^ pm over a DPD motorcycle 
radio stationed In Dealey Plaza. The Channel 2 tape Is an 
Intermittent recording of additional radio traffic - In 
particular, communications between the Chief of the Dallas 
Police Department, who occupied the car immediately preceding 
the Presidential limousine in the motorcade, and the Channel 2 
Dispatcher at DPD headquarters. 


iii 
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An initial analysis of a portion of the Channel 1 tape did 
not rule out the possibility that the recording contained the 
sounds of gunfire. The House Committee therefore authorized 
BBN to conduct studies both of the DPD tapes and of the ear- 
witness testimony. This report describes the results of an 
analysis of the tapes. The study of earwitness testimony is 
reported under separate cover.* 


*Green, D.M., "Analysis of Earwitness Reports Relating to the 
Assassination of President John F. Kennedy," BBN Rep. ^03^, 
January 1979. 
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1. INTRODUCTION AND SUMMARY 

The House Select Committee on Assassinations authorized 
Bolt Beranek and Newman Inc. (BBN) to study two tape recordings 
made by the Dallas Police Department (DPD) on November 22, 1963 
on Channels 1 and 2 of the DPD's radio dispatching system. 

Channel 1 is the channel ordinarily used to handle DPD radio 
traffic, and this channel is recorded continuously on a 
Dictabelt recorder. Channel 2, an auxiliary channel generally 
used to handle the additional radio traffic necessitated by 
special events, is recorded intermittently on a Gray Audograph 
recorder, as actuated by voice communications and time annota- 
tion. Frequent time annotations — usually at 1-minute intervals — 
are made by the radio dispatchers handling each of these channels. 

On November 22, 1963, during the time of President Kennedy's 
assassination, the radio of a DPD motorcycle, which may have 
been in the motorcade, was stuck in the transmitting mode on 
Channel 1 for approximately 5 minutes. During this time, the 
Chief of the Dallas Police Department, whose car immediately 
preceded the President's limousine in the motorcade, transmitted 
several messages concerning the progress of the motorcade over 
Channel 2. Channel 2 had been designated for use by DPD officers 
in the motorcade on November 22, 1963. Therefore, if the Channel 
1 recording were to contain sounds of gunfire associated with the 
assassination, then at least one of the motorcycle radios used 
in the motorcade must have been incorrectly switched to Channel 
1. Voice transmissions on both tapes were monitored for the 
call numbers of the 18 motorcycle officers in the motorcade. 

Six of the officers were heard to transmit on Channel 2; three 
on Channel 1.* The other nine did not make any transmissions, so 
it cannot be determined which channel their radios were set for. 

g 

These three transmissions were made at about 2:10 pm, 4:39 pm, 

and 5:22 pm, all later times than the assassination. 
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1.1 Initial Analysis 

The questions to be addressed in the analysis of these 
tapes were: 

* Does the 5-minute segment recorded on Channel 1 contain 
the sound of gunfire? 

• If so, how many shots were recorded and from what location 
(or locations) did the shots originate? 

To begin with, if gunfire had been recorded on Channel 1, 
the analysis of that tape could be expected to reveal patterns 
of transient waveforms that would be generally characteristic 
of the shock wave produced by the bullet, of the loud and 
impulsive noise of the muzzle blast, and of echoes of each. 

It could further be expected that the major components of the 
shock wave would appear in the 1-kHz to 3.2-kHz frequency band. 

The initial analysis of the Channel 1 tape therefore con- 
sisted of filtering and recording the entire 5-minute segment 
through each of two filters designed to reveal the presence of 
any transient impulsive waveform patterns that might be masked 
by the repetitive loud noise of the motorcycle. The first was 
a bandpass filter that filtered out all sounds not contained 
within the frequency range extending from 1 kHz to 3*2 kHz. 

This range was known to contain the principal frequency com- 
ponents of the shock wave produced by the bullet and to contain 
relatively few components of motorcycle noise. The second 
filter was an adaptive Widrow LMS filter, which studies the 
repetitive nature of noise, estimates what it will be a short 
time later, and subtracts these noise components out, leaving 
transient events not anticipated by the filter. 
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The recorded outputs from both filters for the full 
5 minutes were compared, examined, and plotted on a scale where 
5 in. equals 1/10 sec. These plots revealed five impulse 
patterns introduced by a source other than the motorcycle. 

Upon closer examination, all but one of these patterns were 
sufficiently similar to have had the same source, and the 
impulses contained in these patterns appeared to have shapes 
similar to the expected characteristics of a shock wave and of 
a muzzle blast. The remaining pattern was sufficiently differ- 
ent in amplitude and duration as to have been caused by a 
different source. 

The hypothesis to be tested, then, was that these four 
impulse patterns were caused by gunfire. Initially, this 
hypothesis was subjected to five simple, but necessary, screen- 
ing tests: 

1. Time of occurrence 

2. Uniqueness of patterns 

3. Time span between patterns 

U. Shape of impulses within the patterns 

5. Amplitude of impulses. 

Should the hypothesis then pass these tests, a sixth, more 
rigorous, test would be applied. This final test would require 
an acoustical reconstruction of the circumstances of the original 
gunfire in Dealey Plaza to reveal the relative times that muzzle 
blast and shock wave impulses, together with their echoes, would 
arrive at microphones located where the motorcycle radio might 
have been. 
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1.2 Screening Tests 

The five screening tests were designed to determine whether 
the characteristics of the four impulse patterns corresponded 
both to other evidence and to the characteristics of actual 
gunfire . 

1 . Did the impulse patterns occur at the same time the shots 
were actually fired? Yes. 

Stopwatch timing and examination of both tapes placed the 
time of the shot and the time of onset of the first pattern of 
waveforms within 35 sec of each other. The margin of acceptable 
time difference was 60 sec, since the two time clocks used by 
the two dispatchers were synchronized to within Just 1 minute. 

2. Were these impulse patterns unique? Yes. 

Examination of the entire 5-minute segment did not reveal 
sufficiently similar impulse patterns elsewhere on the tape 
to discount gunfire as the source of these four patterns. 

3. Did the time span between the patterns correspond to other 
evidence of intervals between shots? Yes . 

The intervals between the onset times of the four impulse 
patterns on the DPD tape with the frames on the Zapruder film 
showing bullet impact were compared. According to the Zapruder 
film, the time span between the earliest and the latest gunfire- 
like events recorded on Channel 1 had to be no less than 5.6 
sec. The span between onset times of the first and the fourth 
patterns was 8.3 sec. 
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4. Did the shape of the impulse patterns resemble those 
generated by actual rifle fire? Yes. 

Tape recordings of test shots made with a Mannlicher- 
Carcano rifle were put through electrical circuits that mimicked 
those through which the 5-minute segment had been recorded. The 
shape of the impulse patterns on the Channel 1 tape approximates 
those produced by the test shots. 

5 . Did the range of amplitude ( loudness ) of the impulse 
patterns resemble that of the echo patterns produced by 
the test shots? Yes. 

Processing the echo patterns of the test shots through a 
radio receiver like that used in the DPD recording system showed 
similar compression of the range of amplitude of recorded signals 
with respect to the range of the signals fed into the receiver. 

The answers to these five questions neither proved nor dis- 
proved the possibility that the four impulse patterns on the 
Channel 1 tape had been caused by gunfire. A more rigorous 
analysis was required to determine with some confidence whether 
or not these patterns had been caused by gunfire. 

1.3 Further Analysis 

The gunfire and the potential motorcycle radio positions 
on November 22, 1963 were acoustically reconstructed on 
August 20, 1978 in Dealey Plaza. The sounds were subsequently 
processed into echo patterns, each one representing the unique 
"f ingerprlnt " of gunfire sounds as heard at one location when 
a weapon is fired from one place to one target. The Channel 1 
recording made at the time of the assassination had been 
similarly processed into sound impulse patterns. However, the 
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Channel 1 Impulse patterns were like badly smudged "fingerprints,” 
because of the extremely noisy environment in which the original 
recording had been made. 

The echo patterns were compared to the impulse patterns to 
see if any of the clear "fingerprints" obtained during the 
reconstruction matched any of the smudged "fingerprints" on 
the Channel 1 recording. The matching process was a binary 
correlation detector — a simple but powerful signal-detection 
scheme that is conducted mathematically. 

Several echo patterns from the acoustical reconstruction 
matched sufficiently well with the four impulse patterns that 
we were able to place the motorcycle behind the Presidential 
limousine, at distances varying from 120 ft to 160 ft. 

The correlation detector indicated that four shots may have 
been fired, as follows: 

1. time 0.0 sec — one shot from the Texas School Book 
Depository (TSBD) aimed between the limousine posi- 
tions seen in frames 160 and 313 of the Zapruder film 

2. time 1.6 sec — one shot from the TSBD aimed near the 
limousine position seen in frame 313 

3. time 7.8 sec - one shot from behind the fence on the 
knoll aimed near the limousine position seen in 
frame 313 

*1. time 8.3 sec — one shot from the TSBD aimed between 

the limousine position seen in frame 313 and the triple 
underpass . 
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1.4 Conclusions Based on Results of the Acoustical Reconstruction 

The conclusions drawn from the results of the matches ob- 
tained by our analysis were presented at the public hearing 
before the committee on September 11, 1978. Essentially, we had 
concluded that the motorcycle had indeed been in the motorcade 
and that possibly four shots had been fired at President Kennedy. 
The reason that our findings with respect to the four shots were 
stated in terms of probabilities is as follows. 

The correlation detector produced several false alarms 
that could be identified as such. These false alarms are 
spurious matches caused by uncertainty of the exact motorcycle 
position with respect to the known positions of microphones 
used in the reconstruction test. Therefore, some of the correla- 
tions that indicated the four shots must also be suspected as 
false alarms. This uncertainty introduced by the suspected 
false alarms can be expressed as a set of probabilities on 
the possible true outcomes. These probabilities were calculated 
from the Judgment that each match has a 50$ probability of being 
a false alarm and from the assumption that each match is an 
independent observation. Thus, the Individual probabilities 
that the shots occurred at each of the four times are: 

Shot 1. 88$ based on three matches 

Shot 2. 88$ based on three matches 

Shot 3* 50$ based on one match 

Shot 4. 75£ based on two matches. 

The probability that the four possible shots found by the 
correlation detector include at least two correct detections is 
high, about 96$. The probability that there are three correct 
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detections is lower, about 75%- The probability that all four 
are correct is only about 29?. The combined probability that 
there are three correct detections, and that the third (knoll) 
shot is among them is about ^7?. 

1.5 Independent Analytical Extension of the Reconstruction Test 

The Committee sought to have the uncertainty In the test 
results reduced, particularly with respect to the 50? probability 
of the third (knoll) shot. Professor Mark Weiss and Mr. Ernest 
Aschkenasy of Queens College were authorized by the Committee 
to conduct an analytical extension of our acoustical recon- 
struction test. They first identified the objects in Dealey 
Plaza that caused each echo that appeared in the echo pattern 
we had found to indicate the possible third (knoll) shot. Next, 
they calculated how this echo pattern would be modified for 
receivers in the neighborhood of the microphone from which the 
echo pattern was obtained. Finally, they were able to show 
that 10 echoes of 12 in one of their calculated echo patterns 
matched with 10 sound impulses of 1^ on the DPD tape recording - 
each one to an accuracy of +1 ms . The first of the 10 matching 
impulses was found to occur 7.6 sec after the first impulse 
indicating the first shot. 

We examined the results of this independent study and Judged 
both the technique and the parameters they used to be correct in 
every detail. We further concluded that the odds were only 
about 1 in 20 that their very precise match could have been 
achieved by chance - i.e., if the 1^ sound impulses on the DPD 
tape were all noise and did not include echoes from a knoll gun- 
shot. For this reason, we conclude that there is a 95? 
probability that there was a gunshot fired from the knoll at 
about 7.6 sec after the first one. 
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1.6 Findings 

The results of our analysis of the tape-recorded evidence, 
together with the Independent analysis of the echo-pattern match 
with the third (knoll) shot, permit the following findings: 

1. The recorded sounds on Channel 1 of the Dallas Police 
radio dispatch system probably Include the sounds of 
four gunshots fired In Dealey Plaza at about 12:30 pm 
on November 22, 1963 . 

2. The recorded gunshot sounds were sensed and transmitted 
by a police radio mounted on a motorcycle In the motor- 
cade and positioned at distances ranging from 120 ft to 
160 ft behind the Presidential limousine. 

3 . The first probable shot was fired at about 12:30:^7 
from the TSBD. The motorcycle position was then on 
Houston St. having only about 3 sec earlier slowed in 
preparation for the left turn onto Elm St. No shock 
wave indicating a supersonic projectile is seen as a 
precursor to the sounds of the muzzle blast, and none 
is expected, owing to the position of the motorcycle 
with respect to the expected trajectory of the bullet. 
Therefore, no conclusion can be drawn about whether 
this first acoustic disturbance was due to a rifle or 
to a sound impulse as loud as the report of a rifle. 
However, the sound did originate in the vicinity of 
the sixth floor of the TSBD. 

4 . The second probable shot was fired about 1.6 sec after 
the first one, also from the TSBD. At this time the 
motorcycle was just at the corner of Houston and Elm. 
Again, no shock wave is seen as a precursor to the 
sounds of the muzzle, and, again, none is expected. 
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5. The third probable shot was fired about 7.6 sec* after 
the first one, and it was fired from behind the fence 
upon the ’’grassy knoll." At this time, the motorcycle 
was proceeding westward on Elm St. about 80 ft west of 
the intersection with Houston St. An apparent shock 
wave. is seen as a precursor to the sounds of the muzzle 
blast. Inasmuch as a supersonic projectile would show 
such a precursor when the motorcycle is in this posi- 
tion, the third shot is probably from a rifle. 

6. The fourth probable shot was fired about 8.3 sec after 
the first one, and it was fired from the TSBD. The 
motorcycle was on Elm St. about 90 ft west of the 
intersection with Houston St. An apparent shock wave 
is seen as a precursor to the sounds of the muzzle 
blast. Since the trajectory of the bullet would have 
been over the motorcycle, such a precursor would be 
expected for a rifle shot. Therefore, the fourth shot 
is probably from a rifle. 

7. Additional police radio transmissions are intermittently 
recorded on the tape during and after the last two 
probable shots. These transmissions contribute a few 
electrical impulses to the noise background in which 
the impulses of gunfire are set. However, these noise 
impulses are too few in number to have a material effect 
on the accuracy by which the echo patterns of the 
acoustical reconstruction match the impulse patterns 

on the DPD tape. 


•This time was obtained from the independent study of Weiss and 
Aschkenasy, and it differs by about 0.2 sec from the time 
obtained by our correlation detector. 
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These findings were presented at public hearing before the 
Committee on December 29, 1978. At that hearing, Officer H.B. 
McLain of the DPD testified that he had been riding his motor- 
cycle on the left-hand side of Houston St., approaching Elm St. 
when he heard a single shot. After the hearing, he said that he 
remembered that he had turned on his siren shortly after the 
assassination and moved with the motorcade to the ho'spital. 
However, the appearance of McLain in photographs taken in 
Dealey Plaza Just after the assassination suggests he did not 
leave the area with the motorcade. Unless McLain turned on his 
own siren, the absence of the siren sound on the tape Is con- 
sistent with McLain’s behavior as documented in photographs and 
it may have been his motorcycle. 

Section 2 of this report describes the acoustical nature 
of gunfire — i.e., what could be expected after appropriate 
filtering of the Channel 1 tape, if it did indeed contain the 
sound of gunfire. Section 3 reports the procedures used to 
process the tape and the results of this processing. Section 4 
describes the five screening tests, and Sec. 5 reports the 
results of the acoustical reconstruction of gunfire in Dealey 
Plaza. Section 6 discusses additional relevant sounds on the 
Channel 1 recording. Finally, Sec. 7 describes our review of 
a., independent analysis of the match between our acoustical 
reconstruction and the sounds of the probable third shot. 
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2. NATURE OF RADIO-TRANSMITTED SOUNDS OF GUNFIRE 
2.1 Overview 

The discharge of a rifle creates two sources of impulsive 
sound - the sound of the muzzle blast and the sound of the shock - 
wave shed from the supersonic bullet as it travels at a speed 
greater than the speed of sound. Figure 1 illustrates the 
difference in how these two impulsive sounds travel through 
the air. The shock wave, for example, has a direct path of 
travel that resembles a cone, while the sound of the muzzle 
blast spreads spherically from the source. 

In addition to traveling at different speeds and in dif- 
ferent ways, these impulsive sounds travel over several different 
paths before arriving at a receiver — in this case, a microphone. 
Figure 2 illustrates these paths. The first sound impulses to 
arrive travel in a straight line from the source to the micro- 
phone; this sound path is called the direct (D) path. It 
includes reflections (D 2 ) from impulses traveling the direct 
path and striking the ground very near the microphone. Later 
sound impulses arrive at the microphone after first reflecting 
from large surfaces, such as building facades and the ground; 
these sound paths are called reflected (R) paths. Even later 
sound impulses arrive at the microphone after first diffracting 
from the corners of buildings and the edges of other large 
objects; these sound paths are called diffracted (T, M, L) paths. 

A weaker set of sound impulses, arriving at the microphone Just 
after the direct arrival, are scattered first by small objects 
such as poles, people, and automobiles. After striking these 
scattering objects, these weaker sound impulses arrive at the 
microphone over the scattered (S, P) paths. Finally, reflections 
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LOCI OF MUZZLE BLAST AND SHOCK WAVES AT TWO TIMES AFTER FIRING OF 


Amplitude 
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from distant objects (U) arrive over various reflected paths, 
but these signals appear much later than those arriving by all 
the previously described paths. 

All sound impulses arriving at the microphone that are loud 
enough to be heard over the environmental noise would be trans- 
mitted over the radio connected to the microphone. In this 
case, the environmental noise consisted primarily of the very 
loud, repetitive noise made by the engine of a moving motor- 
cycle. This noise was found to be only about 10 dB lower than 
the loudest gunfire impulse recorded. Thus, only the very 
loudest gunfire sound impulses would actually be detectable 
above the engine noise. 

The loudest sound impulses from gunfire are considerably 
louder than the loudness of speech, for which the radio was 
designed to operate. These loud impulses overdrive the radio 
circuitry. Because of the limiting circuits in the radio 
transmitter, very loud sounds are recorded in distorted fashion 
and appear as much weaker signals than they really are. In 
fact, despite the difference in loudness of signals traveling 
over the several paths Illustrated in Fig. 2, each is recorded 
as having about the same amplitude. 

After the sounds that were picked up at the microphone had 
been transmitted to the DPD radio receiver, the output of the 
receiver was recorded on a Dictabelt recorder. The circuitry 
of the receiver and the characteristics of the recorder also 
affected the transmitted signals. The recorded loudness of 
the sounds transmitted from the motorcycle radio with the stuck 
microphone were additionally affected somewhat by simultaneous 
transmissions from other officers In the motorcade. An FM 
radio receiver, such as the one in DPD headquarters, receives 
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best from the transmitting radio having the strongest transmitted 
signal and can accommodate at the same time all receivers whose 
transmitted signal strengths differ by less than the receiver 
capture ratio. 

Thus, the effects of severe environmental noise, of the 
limiting circuitry of the radio transmitter, of simultaneous 
radio transmissions, and of the recording characteristics of 
a Dictabelt recorder were such that any waveforms that would 
emerge from an analysis of the tape would be severely distorted. 
What these waveforms would look like without such distortion 
is illustrated in Fig. 3- 

the upper portion of 

The waveforms shown iiythis figure were produced by a 
Mannlicher-Carcano with Western Cartridge Co. ammunition and 
picked up by a microphone positioned 30 ft from the muzzle and 
10 ft to one side of the bullet's trajectory. The muzzle- 
blast waveform reveals a peak pressure impulse having a sound 
pressure level of 137 dB re 2xlO“ 5 N/m 2 . For comparison. 

Fig. 3 also shows the corresponding waveforms for an M-l rifle. 
Despite the differences in loudness (amplitude) from one weapon 
to the other, the shock wave and the muzzle blast can be seen 
to have characteristic shapes. Sounds processed from the 
Channel 1 tape could be expected to contain these shapes, but 
in distorted fashion. The shapes could be expected to be com- 
pressed in amplitude and to be accompanied by indications of 
overdriving of the radio circuits. They would also be 
accompanied by waveforms produced by the arrival of sound 
echoes from several sources, as described in the rest of this 
section. 
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MANNLICHER-CARCANO 



TIME (msec) 



FIG. 3. MUZZLE BLAST AND SHOCK WAVEFORMS FOR MANNLICHER-CARCANO 
AND M-l RIFLES. 
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2.2 Propagation Over the Direct Path 

The distance from the muzzle in the TSBD to the nearest 
possible location of the motorcycle microphone is 60 ft and 
to the farthest possible location (at Houston and Main) is 
260 ft. Loss in amplitude of the sound of the muzzle blast 
over the direct path is due principally to the spherical spread- 
ing of the sound as it travels outward from the source of gun- 
fire. This weakening (attenuation) is accounted for by the 
quantity 20 log(D/30), where D is the length, in ft, of the 
path of travel. The estimated loudness of the muzzle blast at 
the nearest possibly motorcycle location is 137 - 20 log(60/30), 
which is equal to 131 dB re 2xlO” 5 N/m 2 . The estimated loudness 
of the muzzle blast at the farthest possible location is equal 
to 118 dB re 2xlO~ 5 N/m 2 . 

Thus, both the muzzle blasts and the shock waves would be 
received over the direct path with sound pressure levels greater 
than the approximately 100-dB limiting sound pressure levels of 
the motorcycle radio. The result would be both an indication of 
overdriving the system and a compression of the recorded ampli- 
tude . 

2.3 Propagation Over Reflected Paths 

Ground reflections will always occur from below the micro- 
phone at the specular reflection point. Since the path length 
of the reflected path is only a few feet longer than for the 
direct path, the amplitude of ground-reflected sounds will 
nearly equal the amplitude of sounds arriving over the direct 
path. 
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Building reflections occur only when a building facade 
includes a specular reflection point for the source and micro- 
phone. This condition Is met by the buildings on Houston St. 
for microphones located on Houston near Main St., and it is 
also met by the Post Office Annex for microphones located on 
Elm St. The path length for these reflections Is the total 
distance from the source to the specular reflection point and 
then to the microphone. For microphones on Elm, the path length 
for reflections off the Post Office is about 1100 ft. The 
amplitude of such echoes is, therefore, estimated to be 
137 - 20 log(1100/30) = 106 dB re 2xiO” 5 N/m 2 — still loud 
enough to cause limiting by the radio. 

All reflected sounds, regardless of the reflecting surface, 
arrive at the microphone T seconds later than sounds traveling 
the direct path. T can be expressed as the ratio AD/c, where 
AD Is the difference between path lengths in ft, and c is the 
speed of sound in ft/sec. At 65°F, c is 1123 ft/sec, and at 
90°F, c Is 1150 ft/sec. Sounds reflected from the Post Office 
occur about ( 1100-100)/1100 , or about 0.9 sec later than the 
direct sounds. 


2.4 Propagation Over Diffracted Paths 

The amplitude of sound diffracted by a corner of a building 
can be estimated as follows.* The ratio of diffracted sound 
pressure to direct sound pressure F 0 can be written as: 


P 

P 


d 
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|F| 
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0 
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*See J.J. Bowman, T.B.A. Senior, P.L.E. Uslenghi, Electromagnetic 
and Acoustic Scattering by Simple Shapes , North-Holland Pub- 
lishing Company, Amsterdam, 1969 (p, 274). 
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where E = r/r , the distances from the corner to the source and 
from the corner to the microphone, respectively. The angle 
between arriving and diffracted rays of sound is 6, and k is 
the acoustic wavenumber. The function |F| is a number generally 
between 1 and 2. 

There are many corners that can cause diffractions. The 
corner of the Records Building is typical. The amplitude of a 
sound impulse diffracted from its corner and received at Houston 
and Elm would be about 30 dB lower than that of an impulse 
arriving directly from the source. Since the amplitude of the 
direct-path sound of the muzzle blast near Houston and Elm is 
about 131 dB re 2xl0" 5 N/m 2 , the amplitude of the diffracted 
impulse will be about 101 dB re 2xl0' 5 N/m 2 , still loud enough 
to be somewhat limited by the radio and to be quite audible. 

The total path lengths of diffracted sounds vary continu- 
ously between limits set by the direct path length and by the 
longest reflected path length. Thus, diffracted sounds should 
occur between the time of the direct arrival and the time of 
the arrival of the reflection from the Post Office. 

2.5 Propagation Over Scattered Paths 

Objects small enough so that kd=2, where d is the nominal 
diameter of the object, will scatter sound in all directions. 
Substantial energy in the muzzle blast impulse is contained 
at frequencies near 500 Hz, where k = 2.8 ft™ 1 . Thus, objects 
having a diameter of about 1 ft satisfy the scattering require- 
ment. Such objects could be light poles, people, and motorcycles. 
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The loudness of scattered sound diminishes rapidly with in- 
creased distance from the scattering object. For this reason, 
only sounds scattered from objects fairly close to the microphone 
would be loud enough to be recorded. 

Scattered sounds loud enough to be picked up by the micro- 
phone would arrive Just following strong direct, reflected, and 
diffracted sounds. These scattered arrivals tend to increase 
the apparent time interval in which the primary signals arrive. 
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3. RESULTS OF EXAMINING AND PROCESSING THE DPD CHANNEL 1 TAPE 

The first tape we received on May 12 from the Committee 
had a very scratchy overlay of needle noise, indicating that it 
was a very poor or multiple-generation dub of a recording. In 
July, the Committee gave us an electromagnetic tape recording 
that was identified as an original dub made by the DPD, as well 
as the original Dictabelt record. We then made our own dub on 
magnetic tape from the original Dictabelt record and compared 
our dub with that reportedly made by the DPD. We digitized both 
dubbed tapes — ours and that made by the DPD, plotted the 
outputs of the digitizing process, and found them to be vir- 
tually identical. In this way, we determined that the Dictabelt 
record was really the source of the data on the DPD-dubbed tape 
that we were using for analysis. 

On the DPD Channel 1 tape, there is an interval of about 
5-minute duration, beginning a little after 12:28 pm, in which 
the radio traffic on this channel is disrupted by a continuous 
transmission by some remote transmitter, presumably because its 
transmit button was stuck in the "on" position. As described 
in Appendix A, we input this entire interval into a digital 
computer, for subsequent detailed listening, viewing, and 
processing. This section describes the results of that examina- 
tion. 

3.1 The Unprocessed Waveform Data 

First, we made a high-resolution graphical plot of the 
waveform of this signal, at a scale of 5 In. per 1/10 sec, for 
detailed visual examination. The plot of- the entire interval 
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comprises a roll of paper 12 in. wide by 234 ft long. Reduc- 
tions of excerpts of this plot are reproduced in Pig. 4. In 
this figure and in the following discussion, time is noted in 
seconds from the beginning of the interval. 

The first region to be noted in Pig. 4 is the area around 
131 sec. This region is typical of the high level of motor- 
cycle noise that characterizes the first 2 minutes of the data. 

In the region of 132 to 133 sec, we can see the amplitude 
of the noise slowly drop. Later, when we discover the trajectory 
of the motorcycle as a by-product of detecting the sounds of 
shots, we find that the motorcycle was approaching the corner 
of Houston and Elm Sts. at this time. Therefore, this diminu- 
tion of motorcycle noise is probably due to the slowing necessary 
to negotiate the 120° left turn at the corner. 

At about 135.6 sec, we note a single large impulse of 
relatively long duration. Because of its length and because 
the region following this impulse is largely free of other 
impulses, such as the echoes normally associated with loud 
impulsive sounds, we feel that it is unlikely that this impulse 
represents the sound of gunfire. 

The regions around 137*3 to 138.7 and 139.2 to 1*10.5 sec 
are notable for a number of brief, loud impulses. These impulse 
patterns, the first to appear in the data up to this time, were 
Judged as potentially representing gunfire. 

The region from 14*1.8 to 147.2 sec, which does not appear 
in Pig. 4, also contains a large number of impulses of similar 
character. Because this region is about twice as long as the 
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FIG. 4. WAVEFORMS RECORDED FROM CHANNEL 1 TRANSMITTER WITH STUCK MICROPHONE. 
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preceding ones, it was identified as possibly representing two 
separate impulse patterns, and, therefore, as potentially con- 
taining the sounds of two shots. 

3.2 Spectrograph 1 c Analysis 

Another way of portraying acoustical data is in the form 
of a spectrogram, in which the short-term spectrum of the signal 
is displayed as a function of time. Two example spectrograms 
from the region 141 to 148 sec are shown in Fig. 5* In this 
figure, time runs from left to right across the figure, and 
frequency from bottom to top. The energy at a given time and 
frequency is depicted by the blackness of the paper at that 
point . 

The region from l4l to 144 sec is only noise. Just after 
144 sec, a single loud click occurs, followed by a region of 
very faint speech (faint diagonal and horizontal smudges that 
change rapidly), clicks (thin vertical lines), and keying 
heterodynes (steady horizontal bars). The analysis into char- 
acteristic frequency components performed by the spectrograph 
permits us to recognize these events in a way not possible in 
the waveform patterns. 

3.3 The Filtered Waveform Data 

To be sure that the 137- to 147-sec region of the trans- 
mission contained the only transients of potential importance 
with respect to gunfire, we attempted to remove the effect of 
the motorcycle engine noise to see if it was obscuring other 
transients. For this purpose, we implemented on a high-speed 
digital computer a noise-canceling filter program that adapts 
to and subsequently cancels sound components that appear tp 


25 



66 



26 


67 


be nonrandom (in this case, the periodic noise of the engine). 
This filtering algorithm is described in Appendix A. It was 
tested on a high-fidelity recording of motorcycle engine noise 
and was found to be very effective in removing it. 

The adaptive filtering algorithm, when applied to the entire 
5-minute segment of transmission, was not so effective. Figures 
6 and 7 show the effect of filtering the waveform from 130 to 
150 sec (overlapping the period for which the unprocessed wave- 
form is shown in Fig. 4). The adaptive filtering removed hum 
and some low-frequency noise components, but the overall effect 
was not dramatic. Evidently, the distortions introduced by the 
radio transmitter, the original Dictabelt recording system, and 
the subsequent multiple playings of the Dictabelt had added non- 
random noise components that the adapative filter was unable to 
remove . 

Appendix A also describes other signal-processing techniques 
that were applied to these data in attempts to remove the motor- 
cycle noise and to detect and track motorcycle engine speed. 

The results in both cases were negative. 
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FIG. 7. ADAPTIVE FILTERED WAVEFORMS RECORDED FROM CHANNEL 1 TRANSMITTER WITH 
STUCK MICROPHONE (141 to 150 sec). 
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4. SCREENING TESTS 

As described in Sec. 1, the four impulse patterns on the DPD 
tape were subjected to five simple but necessary screening tests. 
If the patterns did not pass any of these simple tests, then 
they could safely be assumed to have been caused by something 
other than gunfire. If they were to pass these tests, they 
could not be assumed to be gunfire, but further analysis would 
be warranted. Essentially, the screening tests were designed 
to answer the following questions: 

1. Did the impulse patterns occur at the same time as the 
assassination? 

2. Were the patterns unique? In other words, were they 
caused by the same source, and did they appear only 
at this time and nowhere else on the tape? 

3. Did the time intervals between the impulse patterns 
match that of other evidence of gunfire? 

4. Did the shape of the impulses resemble the shape of 
Impulses of recorded gunfire? 

5. Was the amplitude of the Impulses similar to that of 
recorded gunfire? 

This section of the report describes how these questions 
were answered. 

4.1 Time of Occurrence 

To determine the time of day when the impulse patterns were 
recorded on Channel 1, we examined the Channel 1 and the Channel 
2 tapes. It is usual DPD practice for the Dispatchers on both 
channels to make frequent time annotations. In doing so, they 


30 



71 


refer to two different clocks, which are synchronized at the 
beginning of each month and which are read out in full minutes 
only. An FBI study concluded that, towards the end of the month, 
the clocks could differ by as much as 1 minute. The allowable 
difference in the timing of events on Channels 1 and 2, therefore, 
was 60 sec. 

The Channel 1 segment was a continuous recording that had 
no time annotations during the period of stuck transmission, 
but time annotations preceded and followed this period. The 
Channel 2 segment was an intermittent recording with , frequent 
time annotations throughout. A stopwatch was used to time 
the events on both channels. 

Figure 8 illustrates the results of stopwatch timing of 
the Gray Audograph record of Channel 2 events. Time annotations 
made by the Channel 2 Dispatcher are plotted against time on 
the stopwatch for the Interval extending from 12:22 pm to 
12:40 pm. Lines representing the least-square error fit are 
drawn through the time annotations. Note that the clock used 
by the Dispatcher is read out only in full minutes, and occa- 
sionally there is more than one annotation for the same minute. 

For the events occurring before 12:30 pm on the Channel 2 
tape, the slope of the least-square error fit is only 0.4, 
indicating intermittent operation of the recorder, which 
stops recording when there are no voice transmissions. At about 
12:30 pm, the voice traffic picked up, and the Gray Audograph 
began recording continuously, as indicated by a least-square 
error fit slope of 1.0. 
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The stopwatch time of two successive transmissions from 
Chief Curry are noted at the left of the illustration between 
the period extending from 6 minutes to 8 minutes. In the first, 
he notes that the motorcade is "approaching the triple underpass. 
After the Dispatcher notes the time as being 12:30, the Chief 
announces, "We are going to the hospital, officers." The 
assassination must have occurred sometime between Chief Curry's 
two voice transmissions. Since the slope of the least-square 
error fit changes at about 12:30, it is impossible to determine 
precisely the time on the Channel 2 clock when the assassination 
occurred. The best estimate is 12:30:12 pm. 

Figure 9 illustrates the results of stopwatch timing of 
the Dictabelt record of the events on Channel 1. Here, the 
slope of the least-square error fit is 0.95, indicating that 
the recorder was running 5 % too slow and, therefore, was com- 
pressing time slightly.* The fact that the slope does not change 
over the course of the entire segment shows that the recorder 
operated continuously. 

The onset of the first Impulse pattern, or gunfire-like 
event, on Channel 1 occurred at 12:30:47, Channel 1 time. Thus, 
the events on Channels 1 and 2 occurred within 35 sec of each 
other, well within the time difference allowable for this 
screening test , 


*Frequency analysis of the power hum on the tape recording also 
indicated that the recorder had been about 5 % slow. Since the 
hum could have been added when the tape was recorded from the 
dictabelt, this is not a reliable indication of the original 
recording speed. 
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4.2 Uniqueness of the Impulse Patterns 

If impulse patterns similar to those occurring at the time 
of the assassination were to be found anywhere else during the 
5 -minute recording of stuck transmission* then the patterns could 
safely be assumed to have been caused by something other than 
gunfire. Thus, we examined processed waveforms for the entire 
segment of stuck transmission* looking for Impulse patterns 
similar to those already Identified. During the course of 
this examination, only one other pattern was found. It began 
about 30 sec after the other four patterns and was comprised 
mostly of impulses apparently caused by radios keying in, 
attempting to transmit. This sequence, which lasted for 
approximately 4 sec, did not resemble the earlier impulse 
patterns well enough to have been caused by the same source. 

4.3 Time Span of the Impulse Patterns 

If the impulse patterns were caused by the gunfire of the 
assassination, the time span they occupy would have to be at 
least as long as the evidence of time between bullet impacts 
as seen on the Zapruder film. On that film, bullet impact Is 
Judged to occur before frame 210 and again at frame 313, an 
Interval of 103 frames. Since Zapruder's camera was Judged to 
be operating at 18.3 frames per sec, the time span between these 
two events Is 5.6 sec. The time span between the onset of the 
first impulse pattern and the onset of the fourth impulse 
pattern on the Channel 1 tape is 7.9 sec. When corrected for 
the fact that the tape recorder was running about 5 JC too slowly, 
the real time span is 8.3 sec. 
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FIG. 10. MUZZLE-BLAST AND SHOCK WAVEFORMS TRANSMITTED BY A POLICE RADIO SIMILAR 
TO THE ONE USED BY DPD MOTORCYCLES FOR SEVERAL DIFFERENT LOUDNESSES. 
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4.4 Shape of Impulses 

If the impulse patterns recorded on the DPD tape were 
gunfire, the shape of the waveforms would have been distorted 
by the limiting circuitry of the radio transmitter. Figure 10 
shows the nature of these distortions. At the left of the 
figure is a muzzle-blast waveform obtained from the test firing 
of a Mannlicher-Carcano rifle. This waveform has a double peak 
showing the direct arrival of the muzzle blast with a strong 
ground reflection immediately following. A tape recording of 
these Impulses was fed through a transmitting and recording 
system similar to that used by the DPD. The characteristics 
of both these systems are discussed in Appendix B. 

The series of five photographs of transmitted muzzle-blast 
waveforms shows the effect of the system's circuitry on impulse 
shapes — essentially, the louder the input signal, the greater 
the distortion. For example, the top photograph shows how the 
loudest signals, those arriving over the direct path, would be 
recorded. The signal that was input at 109 dB is a good example 
of what the reflection from a large and distant surface, such 
as the Post Office, would look like. Similar analysis of the 
shock-wave impulse at the right of the figure illustrates how 
the simple N-wave of the bullet Is severely distorted when the 
input signal greatly exceeds the 100-dB limiting circuitry of 
the transmitter. 

Comparison of these waveforms with the impulse patterns 
obtained from the DPD tape showed sufficient similarity that the 
possiblity that the Impulse patterns were caused by gunfire 
could not be ruled out. 
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4.5 Amplitude of Impulses 

Another characteristic of the waveforms that would have 
been affected by the circuitry of the radio transmitter if the 
input signal was as loud as gunfire was their amplitude. The 
recorded amplitudes of the sounds would be compressed in such a 
way that strong signals would appear to be weaker than they 
actually were, and weak signals in the same pattern would, 
therefore, appear stronger. As can be seen in Pig. 11, this 
compression is greatest for very loud signals, especially those 
with high-frequency content. For example, although all the 
signals were compressed, the amplitude compression of muzzle- 
blast waveforms above 100 dB was in every case less than that 
of the shock waves that are of higher frequency. 

When the peak-to-peak difference in amplitude between two 
signals was 30 dB, they were recorded as having only a 20-dB 
difference (muzzle blast) or only a 10-dB difference (shock 
wave). As the amplitude of the input signal decreased, the 
difference in peak-to-peak level became more noticeable. This 
analysis gave us greater Insight into the characteristics of 
the sounds originally recorded on the DPD tape. The signals 
on that tape also appeared to be compressed in amplitude, indi- 
cating that the sounds, as originally picked up at the motor- 
cycle microphone, may have been loud enough to have been caused 
by gunfire. 
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5. ACOUSTICAL RECONSTRUCTION IN DEALEY PLAZA 

Because the five screening tests described in Sec. 4 had 
failed to disprove the possibility of gunfire having been re- 
corded on the Channel 1 tape, a more rigorous test was required. 
The objective of the acoustical reconstruction, therefore, was 
to obtain several "acoustical fingerprints" of the sound of 
gunfire in Dealey Plaza to compare with the impulse patterns 
found on the Channel 1 tape. If any of the "fingerprints" 
matched, then the reconstruction would result in determining 
both the timing of the shots and the locations of the weapon 
and the target for each shot. Only those weapon and target 
locations indicated by available testimony were to be tested. 

5.1 Nature of the Test 

The most powerful test for the presence of weak signals 
that have many known features, but that are not clearly detectable 
because of background noise, is the correlation detection test. 
There are six distinct steps required to conduct this test. 

Step 1: Obtain acoustical measurements, called test patterns, 

of the signals to be detected. 

These test patterns are uniquely determined by weapon- 
target-microphone locations for each shot. There were 12 com- 
binations of weapon-target locations, and they are listed in 
Table I. There were 36 microphone locations (3 arrays of 12 
microphones), which, along with the four target locations, are 
illustrated in Fig. 12. Thus, 4 32 (12 x 36 ) unique test patterns 
were obtained. Six of these are illustrated in Fig. 13* where 
the logarithm of sound-pressure amplitude is displayed as a 
function of time, on a scale 16 in. to 1 sec. 
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FIG. 12. MICROPHONE LOCATIONS AT DEALEY PLAZA. 
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FIG. 13. COMPARISON OF TEST ECHO PATTERNS PRODUCED BY BOTH WESTERN AND NORMA 
AMMUNITION FIRED FROM TSBD (MUZZLE WITHDRAWN) AT TARGET NO. 3 AND 
RECEIVED AT ARRAY 3, MICROPHONES 7, 8, AND 9. 



TABLE I. SEQUENCE OF TEST SHOTS 


Weapon Location 



Target 3 

Target 4 

TSBD (Muzzle in plane of 
window) 

Shot 1 

Shot 3 

Shot 6 

Shot 10 

TSBD (Muzzle 2 ft inside 
plane of window) 

Shot 2 

Shot L 

Shot 7 

Shot 11 

Knoll (Rifle) 


Shot 5 

Shot B 

Shot 12 

’ Knoll (Pistol) 



Shot 9 



Step 2 : Process the 432 unique test patterns into a like number 

of unique echo patterns or "fingerprints." 

Since the radio receiver compresses the amplitude of loud 
gunfire sounds into a narrow range of amplitudes, for comparison 
with the compressed impulse patterns, test-shot echoes that 
differ greatly in loudness must be compressed so as to differ 
only slightly in loudness after transmission by the radio. To 
achieve this compression, we selected only those echoes in a 
pattern having sufficient loudness to render them distinct from 
their neighboring weaker echoes. 

This echo selection process is illustrated in Figs. 
through 17, for test patterns of individual shots as recorded 
by three adjacent microphones. For each of these figures, the 
geometry of the test shot - i.e., the weapon-target microphone 
location sequence - can be reconstructed by referring to Fig. 12. 
As can be seen from that figure, 12 microphones were placed in 
3 successive arrays along the route of the motorcade, beginning 
at the right of the figure at the corner of Houston and Main. 

The outputs of the microphones were recorded on channels having 
the same numbers as the microphones. Thus, the echo patterns 








in Pig. 1*4 represent the sound of gunfire made by a Mannlicher- 
Carcano rifle, withdrawn 2 ft within the plane of the TSBD 
window, fired at the target located closest to the TSBD, and 
picked up by microphones 4, 5, and 6 located on Houston St. 
before the turn onto Elm. 

In each of these four figures, 1*4 through 17, very loud 
echoes were selected from the echo patterns recorded by the three 
adjacent microphones. Those echoes Judged to have been caused 
by some feature in Dealey Plaza — e.g., direct arrivals of shock 
wave and muzzle blast, ground and building reflections, etc. — 
were identified by dots that are connected by nearly vertical 
lines. The reason the lines are not vertical is that the micro- 
phones were far enough apart to receive the same sound at dif- 
ferent times. When Fig. 1*4 is again used as an example, the 
slope of the vertical lines at the left of the figure indicates 
that microphone 6 was closest to the weapon location and was, 
therefore, the first microphone to pick up sound arriving by the 
direct path and by other short paths. The slope of the lines 
at the right of the figure indicates that microphone *4 was 
closest to a major reflecting surface, such as the Post Office, 
and was the first to pick up those echoes. 

From the four groups of echo patterns shown in Figs. 1*4 
through 17, we selected as "fingerprint” material the following 
number of echoes: 15, 1*4, 9, and 10. Again, selection of these 

echoes was based on their strength and on an understanding of 
how all the echoes would be compressed in amplitude by the 
limiting circuitry of the DPD dispatching system. The same 
procedure was used to select echo patterns from each of the *432 
test patterns. Each echo pattern consisted of dots placed at 
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ECHO PATTERN FOR SHOT 2 (TSBD, MUZZLE WITHDRAWN, TARGET NO. 1) 
RECEIVED AT ARRAY 2, MICROPHONES 4, 5, AND 6. 
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RECEIVED AT ARRAY 2, MICROPHONES 4, 5, AND 6. 
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ECHO PATTERN FOR SHOT 8 (KNOLL, TARGET NO. 3) RECEIVED AT ARRAY 
MICROPHONES 4, 5, AND 6. 
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the time of each echo on a scale of l6 In. per sec, and there 
was an average number of 12 echoes on each echo pattern. Most 
echo patterns were of about 1-sec duration, or 16 In. long. 

Step 3: Process into impulse patterns the segment of the DPD 

tape recording that passed all five screening tests. 

The amplitude of the sounds on each segment was displayed 
In dB as a function of time, with each second of data occupying 
16 In. of the display. The tape segment was subdivided for 
convenience Into six separate segments of about 1-sec duration, 
each segment containing numerous sound Impulses.* About sec 
of data were discarded, because there were no Impulses occurring 
within them. All Impulses louder than a threshold value were 
selected as members of the Impulse pattern. This process Is 
Illustrated In Fig. 18, where 17 impulses were selected In a 
1.2-sec-long segment of the DPD tape that begins at 137 sec 
from onset of the stuck microphone. 

Above each numbered impulse In Fig. 18 Is a pair of ver- 
tical lines separated from the time of impulse by 6 msec. The 
12 msec between this pair of lines represents a window In which 
an echo from an echo pattern recorded during the reconstruction 
might acceptably occur. The reason for establishing such an 
acceptance window for the comparison between Impulse and echo 
patterns is that the precise motorcycle position and, therefore, 
its position relative to the actual test microphone locations, 
was not known. This subject is addressed further in Sec. 5.2. 

Three other impulse patterns are Illustrated in Figs. 19 
through 21. These correspond to DPD tape segments that begin 
at 139, 1*15, and 1*15.5 sec, and they contain 15, 11, and 8 

•These segments included the four Impulse patterns that passed 
the screening tests, with the fourth pattern divided Into two 
segments, and one pattern that did not pass the tests. 
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impulses, respectively. The two impulse patterns not illustrated 
contained k and 8 impulses, so that all six of the 1-sec segments 
averaged 10.5 impulses each. 


Step 4: Correlate each of the 432 echo patterns with each of 

the six impulse patterns for a total of 2592 separate 
correlation coefficients. 

The process of correlation, which obtains the measure of 
goodness of match between an echo pattern and an impulse pattern, 
is the essence of the correlation detector. The process is 
carried out by sliding the impulse pattern along the echo pat- 
tern until the maximum number of echoes occurs within the 
acceptable windows of corresponding impulses. This maximum 
number is called the number of matches. The correlation co- 
efficient is the number of matches divided by the square root 
of the product of the number of echoes and the number of im- 
pulses ; i . e . , 


correlation coefficient 


No. of Matches 

/No . of Echoes x No. of Impulses 


If there is an equal number of echoes and impulses, and 
if they all match when the two patterns are positioned at one 
relative time, then the match Is perfect and the value of the 
correlation coefficient is unity (1.0). If there are extraneous 
impulses or echoes, such as may be caused by noise on the DPD 
tape or by an echo-acceptance threshold too low for the recon- 
structed sounds, then the match cannot be perfect and the 
correlation coefficient will be less than unity. If the echo 
pattern is not at all similar to the impulse pattern, there 
will be only one or two matches, and the correlation coefficient 
will be only a little larger than zero. 
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The correlation coefficients for all 2592 matches were 
calculated by determining the maximum correlation coefficient 
possible for each, after sliding each pair of echo patterns 
and impulse patterns relative to one another. The time of the 
first impulse on the impulse pattern was noted with respect to 
the instant that the microphone button became stuck. 

Step S: Select all correlation coefficients having values 

greater than the detection threshold value . 

The detection threshold concept is necessary because we 
have observed that noise and experimental uncertainty tend to 
prevent any perfect correlations (unity value of the correlation 
coefficient). Whenever an echo pattern matches sufficiently 
well with an impulse pattern to produce a correlation coefficient 
higher than the threshold value, that echo pattern is said to 
pass the detection test. There are two possible meanings to 
be assigned to each passing of the test. First, if the impulse 
pattern was truly caused by gunfire, the passing is called a 
detection. Second, if the impulse pattern was not caused by 
gunfire — but rather by any other event capable of introducing 
noise in the radio - then the passing is called a false alarm. 

Since impulse patterns that are truly caused by gunfire 
and mixed with radio noise cannot be expected to correlate 
perfectly with the test patterns, the detection threshold must 
be set low enough to ensure that no detections are missed. But 
the lower the detection threshold is set, the more false alarms 
that can be expected to occur. The analysis described in 
Appendix C Indicated that random noise on one 1-sec segment 
of the DPD tape having about 12 impulses per sec will cause 
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fewer than 3*3 false alarms out of 432 echo patterns, provided 
the detection threshold is 0.6. This rate of false alarms was 
judged acceptable and was considered necessary to prevent misses 

Step 6: Eliminate from the eet of detections and false alarms 

the false alarms that can be identified. 

Since false alarms are caused by noise (unexplainable 
events), they may occur with echo patterns that represent weapon 
target, and microphone positions that are obviously disjoint 
from actual detections and from false alarms that mimic actual 
detections. These events can be correctly identified as false 
alarms and eliminated from further consideration. Only in- 
dependent (non-DPD tape) evidence can be used to identify those 
false alarms that may be mimicking detections. 

5.2 Problems To Be Solved by the Acoustical Reconstruction Test 

The acoustical reconstruction test had to be conducted in 
a safe and timely manner. Therefore, all conceivable weapon, 
target, and microphone locations could not be reconstructed. 

Five problems arising from this fact, and their solutions, are 
discussed here. 

1. Where in the motorcade was the motorcycle during the time 
span of the as saseination , assuming that it was in the 
motorcade? 

The motorcycle would need to be within the confines of 
Dealey Plaza in order to pick up the sound of gunfire. From 
the corner of Main St. and Houston St. to the position of the 
President’s limousine at the time the President’s head wound 
was inflicted is a distance of about 460 ft. Since the pavement 
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widens greatly at the corner of Houston and Elm, about 150 ft 
needed to be covered twice, for a total linear distance of 
610 ft. It was judged that there would be time from sunrise until 
noon to conduct four complete firing sequences. One of these 
would need to be a repeat to test for the similarity of two 
types of ammunition. Only 12 microphones could be used simul- 
taneously, because of the need to keep 2 channels of a 1^-channel 
tape recorder In reserve for annotation. Therefore, 36 micro- 
phone positions would have to cover a distance of 610 ft. Also, 
the streets In Dealey Plaza are about ^0 ft wide, meaning that 
a motorcycle would likely be no more than about 18 ft from the 
center of a street. For these reasons, the microphones were 
spaced 18 ft apart, as illustrated in Fig. 12. 

Because of the spacing of the microphones and lack of knowl- 
edge of the precise position of the motorcycle within the 
motorcade. It was judged that the motorcycle would, in the 
worst case, have been no more than 18 ft away from a microphone 
location. The most likely separations were accounted for in 
Sec. 5.1, Step 3, by the establishing of a +6-msec acceptance 
window for matching echo and impulse patterns. 

2. Is live ammunition necessary in the acoustical recons truc- 

tion> and does the type of weapon and ammunition make a 

difference? 

In Sec. 2, we described how the shock waves generated by 
rifle bullets would be sufficiently loud at some microphone 
positions to become a significant part of an echo pattern. 

The speed of the bullet is important, because it determines 
the difference in time between perception of the shock waves 
and perception of the muzzle-blast waves. Therefore, it would 
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be best to use the same type of rifle and the same type of 
ammunition in the reconstruction as was used in the assassina- 
tion. Evidence dictated use of a Mannllcher-Carcano rifle from 
the sixth floor of the TSBD, firing Western Cartridge Co. 
ammunition. The Committee supplied a similar rifle, but only 
15 WCC rounds. It was necessary to use Norma ammunition for the 
first three sequences of rifle fire, while the fourth sequence 
was a duplicate of the third, with the exception of substituting 
WCC rounds for Norma rounds. No significant difference due to 
the type of ammunition was observed, as can be seen in Fig. 13- 

Gunfire from behind the fence on the knoll had been alleged 
by some, although there was no evidence to indicate what type 
of weapon or ammunition might have been used. The greatest 
difference between echo patterns caused by two different weapons 
occurs whenever one fires a supersonic projectile and the other 
a subsonic one. For this reason, a Mannlicher-Carcano was used 
to produce the supersonic projectile and a 38-caliber pistol 
was used to produce the subsonic projectile. Since the knoll- 
to-target distances were only about 100 ft, it was not necessary 
to obtain great accuracy in matching test weapons with alleged 
assassination weapons in this case. 

3. Where should the targets be located? 

Photographic evidence indicated that shots struck the 
President when his limousine was at the locations indicated 
approximately in Zapruder frames 200 and 313. Also, evidence 
indicated that a bullet may have struck the curb on the south 
side of Main St., near the triple underpass. Finally, 
our initial investigation of the tape indicated a shot may 
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have been fired when the limousine was near frame 160. For 
these reasons, four targets were selected, and their positions 
are marked on Fig. 12. 

4. Had any significant physical changes been made in Dealey 

Plaza? 

An Important factor to be considered was the change over 
15 years In the physical, and therefore acoustical, character- 
istics of Dealey Plaza. The absence of the crowd and cars was 
Judged insignificant, because reflections of sound from these 
sources would constitute sufficiently weaker signals than those 
that would be selected for analysis. Thus, only two changes 
of Importance had taken place: the introduction of the Hyatt 

Regency building a couple of blocks away as a possible reflector 
of sound and the absence of the building formerly located at 
the southeast corner of Commerce and Houston Sts. 

Travel time for a sound wave to reach the Hyatt Regency 
and be reflected back to the microphone was estimated at 2 sec. 
Since the four impulse patterns had durations of no more than 
1.1 sec each, the echo from the Hyatt Regency would not distort 
the data. 

The sound waves that originally hit the missing building 
would have been diffracted by the corner of the building itself, 
with much of the sound energy being scattered. The reflected 
signal from this building would, therefore, have been suffi- 
ciently weak to have been swamped by the very strong reflection 
coming off the Post Office Building located at the southwest 
corner of the same streets. 
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For the purposes of ^reconstruction , therefore, Dealey Plaza 
was judged to have the same acoustical characteristics in 1978 
that it had in 1963* However, when the test was being set up, 
we found that to shoot from the TSBD at Target No. 2, it was 
necessary to shoot between two overhead signboards on a sign 
above Elm St. that was not there during the assassination. 

This sign could not be moved. The secondary echoes generated 
by the projectile shock waves Impinging on these two signs 
apparently reduced the correlation coefficients for matches 
with test shots at this target, for only three were ever found 
to exceed the detection threshold, and these were identified as 
false alarms. 

• 

5. How could the listening tests be accommodated? 

The experts used by Dr. Green* to determine how earwltness 
accounts of the sounds of gunfire might be explained needed to 
hear each of the various test shots from at least four different 
locations. This requirement was met by our use of four Identical 
sequences of test shots. 

5.3 Results of the Acoustical Reconstruction Test 

Of the 2592 maximum correlation coefficients determined by 
correlating the *132 echo patterns with the impulse patterns on 
six tape segments, 15 correlation coefficients exceeded the de- 
tection threshold value of 0.6. The time and weapon-target- 
microphone locations for each of these coefficients are listed in 
Table II. Inspection of the table shows that no correlations ex- 
ceeded the threshold value for the two segments beginning at 136.20 
sec and 1*16.30 sec after the time the microphone button became 
stuck. Fourteen of the 15 correlations that did exceed the 

•See footnote, p. iv. 
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TABLE II. LIST OF ALL 15 CORRELATIONS BETWEEN IMPULSE PATTERNS 
OCCURRING IN SIX SEGMENTS OF THE DPD RECORD AND ECHO 
PATTERNS FROM 432 TEST SHOTS (2592 SEPARATE CORRELA- 
TIONS) HAVING A CORRELATION COEFFICIENT HIGHER THAN 
0.5. 


Beginning Time of 
First Impulse on 
Tape Segment* 

Microphone Array 
and 

(Channel Number) 

Rifle 

Location 

Target 

Location 

Correlation 
Coefficient * 1 

138.20 sec 

No Correlations Higher Than . 


0.5 

137.70 sec 

2(5) 

TSBD* 

1 

0J 

• 

2(5) 

TSBD* 

3 

0.7 

- 

2(6) 

TSBD 

3 

0.8 

" 

2(8) 

KNOLL 

4 

0.7 

139.27 sec 

2(6) 

TSBD* 

3 

0.8 

• 

2(8) 

TSBD 

3 

0.6 


2(10) 

TSBD 

3 

0.6 

140.32 sec 

2(11) 

TSBD* 

3 

0.6 

139.27 sec 

3(5) 

KNOLL 

2 

0.6 

145.15 sec 

3(4) 

KNOLL 

3 

0.8 

• 

3(7) 

TSBD* 

2 

0.7 

“ 

3(6) 

TSBD 

3 

0.7 

145.61 sec 

3(5) 

TSBD 

3 

0.8 

- 

3(6) 

TSBD 

4 

0A 

* 

3(8) 

TSBD* 

2 

0.7 


146.30 sec No Correlations Higher Than 0.5 


|Thaaa times are tape times, and they are about 5% smaller than true time 
because the tape-recording process was about 5% slow. 

* Indicates Muzzle Withdrawn 2 ft from Plane of Window. 

Number of Echoes Matched with Impulses 
* ‘Correlation Coefficient * — 

Number of Echoes X Number of Impulses 
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threshold value occurred at four different instants of time, 
those beginning at 137*70 sec, 139.27 sec, 145.15 sec, and 
145. ffl sec. This result shows the possibility of four shots 
having been fired, each at one of the four times listed. The 
fifteenth correlation value to exceed the detection threshold 
occurred at 140.32 sec after the time the microphone button 
became stuck. This lone correlation will be identified as a 
false alarm in the next section and, therefore, does not indicate 
the possibility of a fifth shot. These times are all about 5 % 
too small, because the tape-recording process was found to be 
about 5 % slow (see Sec. 4.1). 

5.4 Conclusions about the Acoustical Reconstruction Test 

It becomes clear upon examination of the weapon, target, 
and microphone locations for the several echo patterns that 
passed the correlation detection test at each of the four dif- 
ferent times, that some are Inconsistent with each other. Thus, 
some or perhaps all represent false alarms. Deciding which are 
false alarms was greatly facilitated by plotting the microphone 
locations for each of the 15 echo patterns against the time on 
the DPD tape when it correlated highly. This plot appears in 
Fig. 22, where zero on the time scale is taken to be the time 
on the DPD tape where high correlations were first detected. 

Zero on the distance scale Is taken at the point where the 
Hughes film*- shows a motorcycle to be, just as the Presidential 


•Frames from the film taken by Robert Hughes, an amateur photo- 
grapher, were introduced as evidence at the December 29 Hearing. 
This film was taken from the left-hand edge of Houston St., 
near Main St. With the camera pointed north up Houston St., 
the limousine is seen just disappearing around the corner after 
a left turn onto Elm St. A few frames later a motorcycle passes 
through the field of view, moving from right to left, proceeding 
north on Houston St . 
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DISTANCE ALONG LIMOUSINE AND MOTORCYCLE TRAJECTORIES, MEASURED 
FROM MOTORCYCLE INITIAL POSITION, IN FT. 
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FIG. 22. MICROPHONE POSITIONS ALONG MOTORCYCLE ROUTE WHERE HIGH CORRELATIONS 
WERE OBTAINED, AS A FUNCTION OF TIME. ESTIMATED TRAJECTORIES OF 
MOTORCYCLE AND OF THE PRESIDENTIAL LIMOUSINE ARE SHOWN FROM THEIR 
POSITIONS INDICATED BY THE HUGHES FILM AT THE TIME THE LIMOUSINE 
TURNED DOWN ELM ST. 
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limousine is seen to disappear around the corner from Houston St. 
onto Elm St. This motorcycle position is marked M in Pig. 12. 
Distance is measured in feet from this point along the motor- 
cade route. 

Even a brief glance at Fig. 22 shows that the microphone 
locations that correspond to correlations at the three times 
after the first impulse tend to progress uniformly forward 
along the motorcade route. This conclusion can be quantified 
statistically by the chi-square test. If the motorcycle were 
not moving through Dealey Plaza at the time of the assassination, 
the distance along the motorcade route would be a meaningless 
coordinate, and the microphone locations for the correlations 
that exceed the detection threshold would occur at random. 

When the chart in Fig. 22 is partitioned into a 2 x 2 table by 
separating time at 5 sec and distance at 250 ft, we find 1, 6, 

8, and 0 correlations in the four sections reading from left to 
right, top to bottom. But the expected number of correlations 
to be found in these four sections, if the correlations occurred 
at random, are 4.2, 2.8, 4.8, 3.2. The value of chi-square 
for the observed and expected values is equal to 11.4. There 
is only 1 degree of freedom in this 2x2 table, and the 
probability that this large value of chi-square could occur 
at random is less than 1 % . Therefore, there is little doubt 
that the distance coordinate is meaningful, and we conclude 
that the motorcycle was moving through Dealey Plaza and did, in 
fact, detect the sounds of gunfire. 

Looking at the information in Table II and in Fig. 22, we 
can determine that at least 6 of the 15 correlations above the 
detection thresholds are false alarms. These six false alarms 
are indicated in Fig. 22 with an X drawn over them, and they are: 
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1. The fourth entry in Table II that occurred at 137.70 
sec is a false alarm, because it represents a rifle 
shot fired from the knoll at Target 4 near the triple 
underpass at a time when the limousine was near the 
position seen in frame 171. Thus, this shot was 
fired in a direction opposite to that of the logical 
target . 

2. The entry in Table II that occurred at 140.32 sec is 

a false alarm, because it occurred only 1.05 sec later 
than earlier correlations also obtained from the TSBD. 
The rifle cannot be fired that rapidly. Since there 
are three correlations plausibly indicating the earlier 
shot, the one occurring 1.05 sec later must be a false 
alarm. 

3. The fourth entry in Table II that occurred at 139*27 
sec is a false alarm, because the motorcycle would 
have had to travel 130 ft in 1.6 sec (55 mph) to gain 
that position. 

4,5,6. The second and third entries at 145.15 sec and the 
third entry at 145.61 sec are false alarms, because 
the motorcycle would have had to travel at 16 mph to 
gain the indicated position of only 70 ft behind the 
limousine at the time of the last shot. The motorcycle 
noise level (see Fig. 4) decreased by about 10 dB 
just 3 sec before the time of the first correlations, 
indicating a slowing to negotiate the 120° turn 
onto Elm St. The motorcycle noise level did not 
Increase for the next 13 sec, so it could not have 
increased speed to 16 mph and maintained it. 
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There remain nine correlations that exceeded the detection 
threshold, and they occur at four different times: 

Group 1. 137.70 sec - four correlations with test shots 

from the TSBD at Targets 1 and 3.* 

Group 2. 139.27 sec — three correlations with test shots 

from the TSBD at Target 3 . 

Group 3. 1^5.15 sec — one correlation with a test shot 

from the knoll at Target 3. 

Group *1 . 1^5,61 sec — two correlations with test shots 

from the TSBD at Targets 3 and k . 

There is no other acoustical evidence that would help to 
determine which of the remaining nine correlations are false 
alarms, if any. Clearly, at least one of the first two groups 
of correlations and at least one of the second two groups of 
correlations must contain detections, because the order found 
in the data would not likely have occurred by chance. The 
probability that two detections have been achieved and that 
one is near 138 sec and the other near 1^5 sec is at least 955 ? . 

However, the expected number of false alarms to be found 
when testing four different impulse patterns is 13 (see Appendix 
C), and only six have been found. Therefore, it is not unrea- 
sonable to expect that there are seven more, although that 
would be the largest number possible since at least two of the 
remaining nine are probably detections. The best that can be 
safely assumed is that each of the nine remaining correlations 
is equally likely to represent a detection or a false alarm. 

"Possibly because of the presence of an overhead sign that inter- 
fered with test shots at Target 2, no correlations were found 
with that target . 
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On the basis of this judgment and the assumption that each of 
the 15 events are independent, the probabilities of several 
different outcomes can be calculated. 

The probability that at least two shots have been detected 
is 96 %, the probability that at least three shots have been 
detected is 75$, and the probability that four shots have been 
detected is 29 %. The individual probabilities that shots 
occurred at each of the four times at which correlations 
exceeded threshold are 88/S, 88$, 50$, and 75$, listed in order 
of increasing time. The combined probability that there were 
three shots and that the third (knoll) shot was one of them is 
47 $. 


Our correlation detector that located the origin of gunfire 
also located the position of the radio that transmitted the 
gunfire sounds. It is important to show that the motorcycle 
trajectory determined by the detections is compatible with 
independent evidence about a motorcycle trajectory. The 
necessary independent evidence to show this compatibility is 
partially obtained from the positions of the Presidential 
limousine and a motorcycle shown in the movie taken by Hughes 
(see footnote on p. 62). This movie shows the limousine just 
turning onto Elm St. just before a motorcycle passes that has 
turned onto Houston St. from Main St. We estimate that the 
motorcycle was at point M (Pig. 12) at that sighting. We 
estimate that the limousine was at the position of microphone 
2(9) (Fig. 12) at that sighting, 215 ft north on Houston St. 

The position of the limousine at the instant of the 
President's head wound is shown in Fig. 22 at two different 
times, assuming that either the third or the fourth shot 


67 



108 


struck. Photogrammetric determination of the limousine speed on 
Elm St. was about 11 mph . The limousine's positions at times 
before the head wound is shown by the two parallel lines pro- 
jected backward, having a slope equal to 11 mph. The two times 
at which the limousine position is equal to its assumed posi- 
tion when the motorcycle was at point M are shown in Fig. 22. 

We find that these times were either 6.5 sec or 7.2 sec before 
the first shot was fired. The motorcycle position at either 
one of these two times was 180 ft away from its position when 
the first shot was fired, according to the results of our 
correlation detector. Therefore, its average speed north on 
Houston St. would be either 15*9 mph or 18.6 mph, depending 
upon whether the third or fourth shot caused the head wound. 
These two trajectories are shown in Fig. 22 also. 

A precise motorcycle location at the time of the third 
shot, calculated by Weiss and Aschkenasy, was found to be 
5 ft southwest of microphone position 3(4). This location 
is marked in Fig. 22. The straight line that passes through 
this point, and best fits the eight other microphone locations 
that produced echo patterns indicating the other three shots, 
is plotted in Fig. 22. This line is the estimated motorcycle 
trajectory on Elm St., and it indicates an average speed of 
10.6 mph. 

The complete motorcycle trajectory shows that the motor- 
cycle traveled north on Houston St. at about 17 mph. It slowed 
to about 10 mph at a point about 40 ft south of the corner at 
Elm St., and then continued west on Elm St. at about 10 mph. 

This single diminution of speed is compatible with the single 


68 



109 


diminution of motorcycle noise about 3 sec before the first shot 
is heard (see Fig. 6). We conclude that the motorcycle trajec- 
tory determined by the gunfire detections is compatible both 
with the positions of a motorcycle shown in the Hughes film 
and with the loudness of the motorcycle noise as transmitted 
to the Dispatcher. 
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6. ADDITIONAL RELEVANT SOUNDS ON THE DPD CHANNEL 1 TAPE 

In an attempt to gain as much acoustical evidence as pos- 
sible, the Channel 1 tape was examined for other relevant sounds. 
These other sounds consisted primarily of the tolling of a bell, 
the noise of sirens, and voice and other transmissions. 

6.1 Bell 

The toll of a bell can be heard faintly at about 152.5 sec. 
It was hoped that the location of the bell, and therefore of the 
radio transmitter, could be obtained by acoustically identifying 
the bell. 

The energy spectrum of the 1/3-sec segment containing the 
bell sound is shown in Fig. 23. Several peaks evident in the 
spectrum are harmonically related. The fundamental frequency 
of this series of spectral peaks is 210 Hz. The spectral peaks 
are marked according to the usual nomenclature used to describe 
overtones of a carillon bell. The fundamental tone is called 
the hum note. The second harmonic, called the strike note, is 
at the nominal pitch of the bell — in this case, *120 Hz. The 
third harmonic is a fifth above the strike note. Higher har- 
monics are strong at 1050 Hz and 1*170 Hz. The minor third 
above the strike note is strong, and this fact is characteristic 
of carillon bells. 

The tape-recording system was found to be about 5 % slow, 
when the time annotations were measured with a stopwatch (see 
Fig. 9). Therefore, the apparent pitch of the tone would have 
a frequency of (1.05) (*120) * *1*11 Hz. 
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Careful invest lgation by the Committee staff did not dis- 
cover any such bell within earshot of Dealey Plaza. During 
the acoustical reconstruction tests in Dealey Plaza, the sounds 
of railroad locomotive bells were recorded and subsequently 
analyzed. These sounds bore no similarity to the carillon-like 
sounds of the original recording. 

We concluded that the bell sound on the Channel 1 tape 
recording must contain sounds from at least one transmitter not 
in Dealey Plaza at a time near 152.5 sec. 

6.2 Sirens 

The region from 263 to 300 sec of the stuck transmission 
contains the sounds of a number of sirens. The effect is not 
that of a microphone being carried on a vehicle with a wailing 
siren, but rather of many vehicles with sirens coming and going 
around the microphone. 

6.3 Voice and Other Remote Transmissions 

Starting Just after 26U sec, a voice transmission says, 
"Anybody know where 56 is?" The quality of this voice is such 
that it sounds as if it may have been picked up by the open 
microphone of the stuck transmitter, rather than having come 
from a second transmitter on the same channel, but it is im- 
possible to tell for sure. 

In many other cases, there are brief voice signals from 
other remote transmitters. Sometimes these signals are too 
faint to be understood (such as the voice signal shown in the 
spectrograms in Fig. 5), sometimes they are loud but very 
distorted, and sometimes they are quite intelligible . These 


72 



113 


competing transmissions are often, but not always, accompanied 
by heterodynes, which are tones caused by slight differences in 
frequency among the competing transmitters. Many times these 
remote transmissions are very brief (around 0.1 sec) "beeps" 
with no voice, signifying attempts to make one's desire to use 
the channel known. This beeping is common practice on a shared 
radio channel. 
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7. REVIEW OF AN INDEPENDENT ANALYSIS OF THE POSSIBLE THIRD 

SHOT 

Owing to the uncertainty about the possible third shot 
found in our study, the Committee sought an independent analysis. 
Professor Mark Weiss and Mr. Ernest Aschkenasy of Queens College 
conceived of an analytical extension to our work that could 
determine with more certainty whether or not the match between 
one echo pattern from our acoustical reconstruction with one 
impulse pattern on the DPD tape indicated a third shot. At a 
meeting on October 2*1, we contributed to the design of this 
analytical work. 

Their analysis was conducted as follows. First, they made 
a graph of the waveform of the echo pattern we recorded on 
microphone 3(4), when a rifle was fired from the knoll at 
target no. 3 (see Table II). From this graph, they identified 
the 22 loudest Individual echoes within the pattern. Then, 
they identified the 22 echo-producing objects within Dealey 
Plaza by noting which objects corresponded to observed echo 
delay times - i.e., by identifying rif le-to-ob ject-to-microphone 
sound paths that would account for the times each of the 22 
echoes were received by microphone 3(4). 

Next, they analytically moved the position of microphone 
3(4) several times by calculating for each time what the echo 
pattern would have looked like if that microphone used in the 
acoustical reconstruction had been located in these other posi- 
tions. After a time, they found that a position about 5 ft 
southwest of the actual location of microphone 3(4) represented 
the true location of the motorcycle at the instant the muzzle 
blast would have been received by its radio. Then they cal- 
culated the delay times for each of the 22 echoes received at 
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that point as it moved down Elm St. at 11 mph. The resulting 
series of echoes was found to match with the sound impulses 
on the DPD tape beginning at about 144.9 sec (see Table II). 

Weiss and Aschkenasy found that 12 of the 22 echoes were 
loud enough to exceed a threshold that they felt excluded most 
of the weak echoes that would not be audible in the DPD tape. 
They found that 10 of these 12 echoes occurred within ±1 msec 
of the occurrences of 10 of the 14 impulses on the DPD tape 
that were loud enough to exceed a threshold. The value of the 
correlation coefficient that represents this match is 0.77. 

This value exceeds the threshold value of 0.60 for which we 
accept a correlation as possibly indicating a shot. 

The probability that a false alarm will be produced by the 
correlation scheme used by Weiss and Aschkenasy is much lower 
than it is by our correlation scheme, because in our analysis 
we counted echoes that occurred within ±6 msec of the occurrence 
of impulses on the DPD tape. We were required to count echoes 
occurring within this larger time interval, because of our 
initial uncertainty of the true motorcycle location. 

We computed the probability that Weiss and Aschkenasy could 
have obtained by chance their good match between their calcu- 
lated echo pattern and the Impulse pattern on the DPD tape. 

We observed that they obtained 10 matches, to a precision of 
+1 msec, out of 12 test echoes, with 14 impulses in a 320 msec 
time span. We note, however, that the 12 test echoes were 
contained in two time intervals of 90-msec total duration. 

These two intervals were separated by a span of about 230 msec 
in which no echoes appeared. Because an echo was counted if 
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it occurred within a 2-msec time window, there were 45 possible 
windows in which echoes may occur. Since one of the 10 occur- 
rences can always be matched simply by adjusting the origin of 
the time scale, there are only 9 independent occurrences. The 
probability of obtaining by chance 9 or more out of 12 echoes 
occurring within any specific 14 time windows out of a possible 
45 is equal to 3.13*10“ 4 . This probability of obtaining by 
chance as good a match as was obtained on a single try is given 
by the hypergeometric probability function. However, they were 
required to try not once, but about 180 times. This is because 
the motorcycle could have been anywhere in a 40-ft by 18-ft 
rectangular space. Since a significantly different pattern 
would be calculated by them for each different 2-ft by 2-ft 
square, they were required to examine about 180 different 
patterns. The probability of obtaining Just one match by 
chance in any of 180 independent tries is equal to 5.3 X 10” 2 , 
or about 5 % • Therefore, the probability that they obtained 
their march because the two matched patterns were due to the 
same source (gunfire from the knoll) is about 95$. 
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APPENDIX A. COMPUTER SIGNAL PROCESSING 

Many of the analyses of the acoustic data were performed 
on digital computers. In this appendix, we describe these 
processing methods. 

A.l Digitizing 

When played from a magnetic tape, sound is in the fo'rm of 
a continuous electrical signal. For it to be amenable to 
processing by a digital computer, its voltage must be sampled, 
or read, at frequent Intervals. The voltage must then be 
expressed as a digital quantity. The sampling rate must be 
sufficiently rapid to preserve the high-frequency components 
of the signal; sampling rates of 10,000 times per sec and 
20,000 times per sec were used in this work. The signal 
must then be digitized with an analog-to-digital converter; 
the resulting series of numbers is stored on a computer disk- 
file. 

A. 2 Interactive Playback and Display 

Once the signals have been digitized, waveforms can be 
graphically plotted on a computer display; the signals may 
also be reconverted to sound by a dlgital-to-analog converter. 
Interactive signal display, editing, and playback programs make 
it possible to display any time Interval of the signal and to 
convert it back to a sound signal for listening. This inter- 
active process of observing portions of the signal waveform 
and simultaneously listening to it is very valuable. 
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A. 3 Plotting 

In addition to showing portions of the signal waveform 
on the computer display, we also used the computer and a 
graphical plotter to make pen-and-paper drawings of the signal 
waveforms. These high resolution plots, usually made with a 
scale of 5 in. per 1/10 sec, provide a permanent record of 
the signal. Examples of these plots are shown in Sec. 3 of 
this report. 

A. 4 Signal Enhancement 

Computations performed on the digitized signal can produce 
filtered versions and other representations of the signals. 

Digital signal processing can accomplish the same kinds of 
filtering that can be performed in the analog domain, and it 
can accomplish new kinds of filtering that are impossible by 
conventional means. Several different kinds of signal processing 
were performed on the data. 

Enhancement by Adaptive Noise-Canceling Filter 

An adaptive noise-canceling filter differs from fixed filters 
in that it automatically adjusts its signal-processing char- 
acteristics by means of an algorithm that allows it to predict 
certain noise components. The particular filtering process* 
used for the Channel 1 tape allows the filter to separate 
periodic components of the noise from random components. 

Periodic components are those elements of an input signal that 
repeat at regular intervals — for example, the ticks of a clock 
and a 60-Hz powerline voltage hum. 


•Widrow, B., Glover, J.R., Jr., McCool, J.M., Kaunitz, J., 
Williams, C.S., Hearn, R.H . , Zeidler, J.R., Dong, E., Jr., 
and Goodlin, R.C., "Adaptive Noise Cancelling: Principles 

and Applications,” Proa . IEEE 63, 1692-1716 (December 1975). 
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One property of periodic components is that, given suf- 
ficient past history, they can be predicted; indeed, a perfectly 
periodic signal can be predicted perfectly. The filter "learns” 
from the past history of the signal, estimates the signal for 
the next time period, and subtracts its estimate from the input. 
What is left are those portions of the signal that the filter 
cannot estimate — i.e., the random components. 

A time delay was inserted into the processing system, just 
ahead of the adaptive filter, to assist in controlling the separa- 
tion of periodic and random components. Random components having 
a time duration less than that of the time delay pass through 
essentially unaffected by the filter. These random components 
form the primary output of the filter. A second output was the 
periodic component that was being subtracted out; this sub- 
tracted information was also saved in digital form on disk. 
Examination of this subtracted signal, by aural and visual 
means, yields considerable insight into filter performance. 

Several test signals were fed into the filter to verify proper 
operation and to adjust the various filter parameters. The 
filter performed very well on the various test signals. 

On the DPD Channel 1 tape, anticipated periodic and un- 
desirable interferences Included components of motorcycle 
cylinder firing, powerline hum, heterodyne "squeals,” and 
occasional speech. Sections of this tape were played into 
the filter with a wide range of filter parameter values. 

Filter action was monitored by listening to both the primary 
and the secondary outputs. The filter removed residual power- 
line hum, some speech, and heterodyne "squeals” of time dura- 
tion longer than that of the time delay. However, it 



accomplished little with respect to what had been believed to 
be motorcycle noise. We therefore performed an autocorrelation 
analysis, as described below. 

Autocorrelation Analysis of Motorcycle Engine Noise 

Our Interpretation of the sounds on the Channel 1 tape 
would have been made much easier if we had had some knowledge 
of the movements of the motorcycle carrying the microphone. 

For example, if we had had information on when the motorcycle 
was moving steadily (along a straight street), slowing down 
and possibly shifting gears to turn a corner, or stopping, we 
might have been able to infer whether these movements were 
consistent with travel into or through Dealy Plaza. However, 
we did not have this information. Thus, to determine the engine 
speed with greater accuracy than is possible from engine loud- 
ness, we wrote a computer program that would compute the short- 
time autocorrelation function of the motorcycle noise signal. 
This function assesses the similarity of a signa? with itself 
shifted in time; if the signal is periodic, this similarity 
will peak when the signal is shifted by one period. 

This autocorrelation analysis program was applied to the 
stuck transmission period on the Channel 1 tape. The results 
showed no periodicity that we could attribute to motorcycle 
engine firing. As a test case, this program was also applied 
to a high-fidelity recording of motorcycle engine noise, and 
it clearly showed the known periodicity of the test signal. 
Although our failure to detect the motorcycle engine periodicity 
is puzzling, it is consistent with our inability to perceive 
the engine firing clearly when we are listening to the tape, and 
it is also somewhat consistent with the failure of the adaptive 
noise-canceling filter to filter out a coherent motorcycle 
engine sound signal. 
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Enhancement by Spectral Subtraction 

A third method applied to enhance the Channel 1 signals 
was the subtraction of a noise spectrum estimate. This method 
is currently under development at BBN, under U.S. Government 
sponsorship, for the enhancement of speech signals in the 
presence of stationary flat-spectrum additive noise.* It is 
similar to, but somewhat more general than, the INTEL enhance- 
ment method developed by Weiss et al We could not tell whether 
this method would be effective with nonstationary non-flat- 
spectrum noise, but since the program was already available, we 
tried it. 

In this method, the signal is converted by a Discrete 
Fourier Transform to a magnitude spectrum and a phase spectrum. 

A previously computed estimated noise spectrum is subtracted 
from the magnitude spectrum; the altered magnitude spectrum is 
then recombined with the phase spectrum converted back to a 
waveform by an Inverse Discrete Fourier Transform. Several 
parameter settings for this filtering method were used with a 
portion of the Channel l.tape. None were successful in reducing 
the motorcycle noise without introducing noise transients 
attributable to the filtering process. 


■Beroutl, M., Schwartz, R., and Makhoul, J., "Enhancement of 
Speech Corrupted by Acoustic Noise," IEEE Int. Conf . on Acoustics, 
Speech, and Signal Processing, Washington, DC, April 2-4, 1979* 

I'Welss, M.R., Aschkenasy, E., and Parsons, T.W., "Study and 
Development of the INTEL Technique for Improving Speech 
Intelligibility," Nlcolet Scientific Corp., Report RADC-TR- 
75-108, 1975. 
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APPENDIX B. RADIO TRANSMISSION OF GUNFIRE SIGNALS 

The 1963 DPD Channel 1 radio link and recording system 
contained the following components: microphones, radio trans- 

mitters, an RCA Fleetline radio receiver (Model C9F350), and 
a Dictabelt recorder. Radio systems such as this are designed 
to carry speech signals and therefore incorporate signal modi- 
fiers to optimize the dynamic range and bandwidth of the system 
with respect to voice transmissions. Since these signal modi- 
fiers are usually incorporated in the transmitter, rather than 
in the receiver or the recording device, we focused our efforts 
to simulate the radio link on the transmitter/microphone com- 
bination . 

Among the radio transmitters in use by the DPD in 1963, 
House Committee researchers found that five different models 
were used on motorcycles . These were 

• Motorola Model FMT-41 

• Motorola Model T-31BAT 

• Motorola Model U-HlGGT 

• Motorola Model T-^1GGT 

• General Electric Model MT-13-N. 

At the time of this study, it was very difficult to find 
manuals for these models and even more difficult to obtain 
access to a working unit. With the manuals we were able to 
find and with assistance from Motorola factory personnel, we 
discovered that the microphone used with the T-31BAT would 
have been Motorola NMN 6006 a and that microphones used with 
the other Motorola transmitters would have had similar 
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characteristics; i.e., they would have been dynamic cardiold 
types with internal preamplifiers. We have no information 
about the GE radio model and its microphone. We eventually 
located a T-31BAT owned by the Boston Metropolitan District 
Commission Police Department. The MDC kindly made this radio 
and a GE Model ER51A receiver available to us. 

The basic scheme used in this and other Motorola radio 
transmitter/microphone systems of the same vintage is sketched 
below. This type of circuit limits the slope of the audio 

IN MIC HOUSING IN TRANSMITTER 

j M| C | [ DIFFERENTIATOR | 1 CLIPPER H integrator! to *? OULATOw „ 


signal rather than its amplitude. Therefore, it will limit high- 
frequency signals more than low-frequency signals, as shown in 
Pig. 11 of this report. The frequency response of the system 
rolls off at 36 dB/octave above 3 kHz and at 6 dB/octave below 
2.3 kHz. The signal, in effect, is differentiated and low-pass 
filtered. The smoothed, calculated frequency response of the 
system is plotted in Fig. B.l. 

Our procedure for obtaining the data shown in Figs. 10 and 
11 was to play tape recordings of gunfire, made anechoic by 
time gating, through a circuit designed to simulate the frequency 
response and amplitude-limiting characteristics of the Motorola 
6 OO 6 A microphone into a second tape recorder. We then took the 
second tape to the MDC Police radio shop. There, we played this 
tape through a variable attenuator (to control the level of the 
signal being put into the transmitter), through the Motorola 
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FIG. B . 1 . TRANSMITTER/MICROPHONE SYSTEM FREQUENCY RESPONSE. 
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transmitter, through the GE receiver, and onto another tape 
recorder. This third tape recording was played back into an 
oscilloscope and photographed producing the waveforms shown 
in Fig. 10. Peak-to-peak amplitudes of these waveforms were 
measured and plotted to produce Fig. ll. 

In addition to having had similar effects on the waveforms 
recorded on Channel 1, the DPD recording shows evidence of a 
time constant in the 0.1 to 1.0 sec range. This AGC does not 
occur in any of the Motorola transmitters. It could, therefore, 
have been caused by the GE transmitter, by the receiver, or by 
the recorder. 
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APPENDIX C. ANALYSIS OF FALSE ALARMS IN THE CORRELATION 
DETECTION TEST 

The process of binary correlation that was used to detect 
gunfire echo patterns among the impulse patterns on the DPD 
tape can, like any other detector, produce false alarms. This 
analysis determines the number of false alarms to be expected 
from random noise impulses on the DPD tape. 

Each echo pattern contains an average of M = 12 echoes in 
a 1/2-sec span. But, we consider each echo to have a +6-msec 
acceptance window to account for echo time differences intro- 
duced by not knowing the motorcycle position relative to the 
test microphone positions. Therefore, there are about N = 40 
different time slots in which the 12 echoes may exist. 

Each impulse pattern contains some number of impulses 
ranging from n = 8 to n = 17, also in a 1/2-sec span. 

The matching process seeks to find the number of impulses, 
i, that lie within the acceptance windows of the echoes that 
comprise the echo pattern. If the Impulses are caused by a 
random noise source, then the number of matches, i. Is what 
would be expected from random sampling n times a population of 
N that contains M echoes. The probability of getting i matches 
at random is given by the hypergeometric probability distri- 
bution p(N , M, n, I). 

The correlation coefficient is defined to be equal to 
i//Mn. The probability of obtaining a correlation coefficient 
equal to 0.6 or greater was calculated for N = 40, M = 12, and 
n = 8, 10, 12, 13, 14, 17. The results for the six successive 
values of n were: 4.8xi0"' 3 , 6.0xl0" 3 , 8.5*10“ 3 , l.OxiO” 2 , 

1 . 2xl0” 2 , 1 . 5*10 -2 . 
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For an impulse pattern having 10 Impulses (n=10) , there are 
expected (6 .OxlO“ 3 x*132) = 2.6 false alarms, because there are 
*132 echo patterns to correlate with. There were four impulse 
patterns that were correlated with all *132 echo patterns, and 
they had n = 8, 10, 12, 17 impulses on them. The total number 
of false alarms to be expected works out to 13. 

This number was judged to be acceptably small, so the 
detection threshold value was set at 0.6. 
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1. INTRODUCTION 

The analysis of witness reports comprised (1) an examination 
of two compilations of testimony given by witnesses present in 
Dealey Plaza on November 22, 1963, (2) an analysis of how the 
sounds of gunfire in Dealey Plaza would be perceived by witnesses 
located at different areas in the Plaza, and (3) the reports of 
trained listeners who were present during the acoustical recon- 
struction on August 20, 1978. The two compilations examined were 
those by J. Thompson, in his book. Six Seconds in Dallas , and by 
members of the staff of the House Select Committee on Assassina- 
tions . 

All earwitness reports, whether of those present in Dealey 
Plaza in 1963 or of the experienced listeners in 1978, must be 
examined with an understanding of the characteristic acoustical 
behavior of gunfire in a reverberant space. Section 2 of this 
report explains how listeners can misjudge the source and number 
of shots in such a space. Section 3 reports the analysis of the 
two compilations mentioned above; Sec. details the observa- 
tions of trained listeners stationed in the Plaza during the 
acoustical reconstruction. 
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2. LOCALIZATION OF SOUND 

The nature, of gunfire is such that three basic errors in 
Judgment relating to the source and the number of shots are 
possible : 

• confusion of the shock wave and the muzzle blast 

• front-back reversals 

• misjudgment of interfering echoes. 

The acoustic stimulus, or shot, has two primary components: 
the shock wave and muzzle blast (illustrated in Fig. 1); and 
several echoes, or reflections. 
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FIG. 1. MUZZLE BLAST AND SHOCK WAVEFORMS FROM MANNLICHER-CARCANO. 
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Because a rifle bullet travels at supersonic speed. It gen- 
erates a shock wave that spreads acoustically In the shape of a 
cone, with the bullet as the tip of the cone. The muzzle blast, 
which propagates at the speed of sound, spreads out spherically 
from the source. Both of these sounds are very loud. The shock 
wave has a peak sound pressure level of about 135 dB re 2><10 _5 N/m z , 
and the muzzle blast, a peak of 157 dB re 2xio~ 5 N/m z , at 1 m. 

The time between arrivals of these two sounds at a given listener 
location can vary considerably, depending on the listener's posi- 
tion with respect to the location of the rifle and the path 
of the bullet. Since the amplitude of the shock wave diminishes 
as one over the distance from the source and the amplitude of 
the muzzle blast diminishes as one over the square of the distance 
from the source, the relative intensity of these two sounds also 
varies considerably from one listener location to another. 

At any reasonable distance, both the conical and spherical 
waves are essentially plane waves with respect to a small object 
such as an observer’s head. Thus, to determine the apparent 
locus of the source, we need only take a perpendicular to the 
appropriate wavefront as it sweeps over the observer. Figure 2 
shows the geometry of the two waves at two different times. The 
shock wave, at time 1, has just reached the observer; Its 
apparent locus Is along the path of the bullet on a perpendicular 
to the shock wave. At this time, the wave from the muzzle blast 
has not reached the observer. At time 2, when the blast wave 
has reached the observer, the apparent source of the shot is on 
a perpendicular to the plane of the spherical blast wave and, 
therefore, at the muzzle of the rifle. 




SUPERSONIC BULLET. 
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Dr. George Garinther confirmed this analysis at a test 
carried out with 20 to 30 observers at the Aberdeen Proving 
Ground. The observers were seated in rows parallel to the 
path of the bullet . The blast wave was muffled by firing the 
rifle through a small hole in an enclosed van. The reports 
of the observers are portrayed graphically in Fig. 3. About 
75 % of the observers pointed at the path of the bullet, while 
25 % pointed away from this path — but still perpendicular to 
the surface of the conical shock wave. 

This latter Judgment is called a front-back reversal. If 
the sound of the shock wave were not so brief, an observer would 
have time to execute a head motion and tell whether the source 
was exactly in front of or behind him. However, the shock wave 
endures for only about 1 msec and the blast wave about 5 msec; 
some front-back reversals are therefore expected. Even if the 
muzzle blast is not silenced, the observer may be confused. 

The further the observer stands away from the muzzle and the 
nearer the path of the bullet, the more likely that localiza- 
tion of sound will be based on the shock wave and, hence, 
incorrect . 

Some muffling of the blast wave will occur if a rifle is 
fired from within an open window. Thus, in the acoustical re- 
construction, the rifle was fired from two locations in the 
TSBD: (1) in the plane of the open sixth-floor window and (2) 

with the muzzle tip withdrawn 2 ft from the plane of the window. 

The buildings around the Plaza caused strong reverberations, 
or echoes, that followed the initial sound by from 0.5 to 1.5 sec. 
While these reflections caused no confusion to our listeners, 
who were prepared and expected to hear them, they may well have 
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FIG. 3. OBSERVERS LOCALIZING SOURCE OF SOUND ALONG PATH OF 
BULLET. 
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inflated the number of shots reported by the suprised witnesses 
during the assassination. The source of these echoes can be pre- 
dicted from the general geometry of the Plaza. For example, 
one hears a very strong reflection from the Post Office Annex 
that arrives about 1 sec after the shot , regardless of whether 
the rifle is fired from the TSBD or the knoll. Because of the 
long delay, a listener located on the knoll would recognize this 
as an echo but might place the source somewhere in back of him, 
anywhere from the TSBD to the railway overpass. 

From near the TSBD, a listener would hear a strong echo from 
the general vicinity of the railway overpass. However, since the 
initial disturbance, the shock wave from the bullet, would be 
almost directly overhead — an anomalous locus, especially if the 
rifle had been fired from well within the TSBD ~ this echo would 
cause some confusion. The general area of the knoll, to the 
right of the bridge, would then be a prime candidate as the locus 
of the source. Even though this echo occurs 0.8 sec after the 
shock wave, it is the first sound that would make sense to the 
listener. On the other hand, listeners located near the rail- 
road overpass would react to the very strong reflections from 
along Houston St. 

For listeners in the Plaza area, the location of the rifle 
muzzle relative to the window opening is a critical determiner 
of the perceived sound. The further inside the building the 
muzzle is located, the greater the potential for the shock 
wave to dominate perception. If the muzzle of the rifle had 
been withdrawn and, therefore, little or no blast were present 
for one or more of the shots in 1963, the localization judgments 
of people in the Plaza would have been based primarily on the 
shock wave, creating much uncertainty and lack of agreement. 
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During the reconstruction, echoes were heard from the new 
hotel, but they arrived some seconds after the primary sound and 
long after the earlier echoes from structures bordering the Plaza. 
The hotel echoes, therefore, did not interfere with the subjec- 
tive evaluations in any way. 
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3. STATISTICAL SURVEYS 
3.1 Origin of Shots 

According to Investigator J. Basteri, 692 people were present 
in the Plaza during the assassination. Two surveys of interviews 
and testimony given by some of these people have classified the 
witness reports as to the origin of gunfire into four categories: 
the TSBD , the Knoll, Other (not TSBD or Knoll), and Don't Know 
(origin uncertain). J. Thompson’s compilation in Six Seconds in 
Dallas of 190 witness reports is summarized in Table I. 

TABLE I. THOMPSON'S ANALYSIS OF ORIGIN OF SHOTS. 


TSBD 

Knoll 

Other 

Don't Know 

Total 

25 

33 

6 

126 

190 

13.2$ 

17.3$ 

l 

3.2$ 

66.3% 

100$ 


This sample of 190 is 27.4$ of the total available witnesses. It 
is difficult to know what, if any, bias is present in the selec- 
tion of these witnesses. The sheer size of the sample makes it 
difficult to believe that a sizeable selection bias was present. 
It is also difficult to predict the effect of a selection bias, 
if one were present. How could one tell what the witness was 
likely to report prior to the interview? People were scattered 
over a large area of the Plaza, but we do not know if equal 
proportions were selected from each area. This factor could 
influence the results, since analyses reveal that a person 
located near the kpoll was more likely to report the knoll as 
the origin of the shots than any other location; similarly, a 
person located near the TSBD was more likely to report the TSBD 
as the origin of the shots than any other location. 
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The House Committee compilation is drawn from witness inter- 
views by the Dallas Police Department and the FBI and from sworn 
testimony in the Warren Report. The total number of reports in 
this survey is 178. With very few exceptions, all these people 
appeared in the 190 sampled by Thompson. Similar sample-selection 
uncertainties apply here as well. The House Committee analysis 
is summarized in Table II. 

TABLE II. HOUSE COMMITTEE ANALYSIS OF ORIGIN OF SHOTS. 


TSBD 

Knoll 

! 

Other 

Don't Know 

Total 

^9 

21 

30 

78 

178 

27.5% 

11 . 8 JS 

16.955 

h3.&% 

100 # 


Over half the sample had some opinion as to the origin of 
the shot; the majority of these reported the origin as the TSBD. 
Twenty-one witnesses reported the Knoll as the source, 30 
reported some other location, and only 4 witnesses gave more 
than a single location for the shots. The four reporting a 
dual or multiple location are counted as "Other" in Table II. 

Of the *J9 witnesses pointing at TSBD, 13 were at the depository 
itself, 16 were in the motorcade, and the remainder were 
scattered throughout the area, including at the Sheriff’s 
Office, the overpass, the knoll, and the triangular park. 

A breakdown of these reporting the knoll as the origin of 
the shots show that 2 of 21 were located on the knoll. Eight 
were on the curb along Elm St . on the knoll side or on that 
side of the motorcade traveling down Elm St. Four were near 
the TSBD. One was on the east side of Houston. Five were in 
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the triangular area bordered by Elm, Houston, and Main, and one 
was on the railroad overpass. 

An analysis of the "Other” responses showed no obvious pat- 
tern. Some witnesses at the TSBD point toward Houston St.; 
others point down Elm. Similarly, those at the Sheriff’s Office 
point in an arc ranging from west of TSBD to the railroad overpass 

Comparing this statistical analysis with Thompson's, the 
most striking discrepancy is the relatively low percentage of 
witnesses reporting origins other than the knoll or the TSBD in 
Thompson's compilation. Another important difference is in the 
relative number of people pointing at the TSBD vs the knoll. Al- 
though the categorization of a given response is somewhat arbi- 
trary, the major discrepancy in the two compilations must be 
laid to a difference in classification of responses making up the 
compilations. Zapruder is listed in the Thompson survey as 
pointing to the knoll, while his sworn testimony before the 
Warren Commission was as follows:* 

Liebeler: But you didn't form any opinion at that time as 

to what direction the shots did come from actually 

Zapruder: No. 

Hence, House Committee staff placed his response in the "Don't 
Know" category. 

3.2 Number of Shots 

The House Committee compilation also categorized witness re- 
sponses according to number of shots attributed to the four 


*Warren Report, Vol. 7, p. 572. 
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different categories of origin. This analysis is summarized 
in Table III. 


TABLE III. NUMBER OF PEOPLE REPORTING VARIOUS ORIGINS AS A FUNCTION OF THE 
NUMBER OF SHOTS REPORTED 


Reported 
Origin 
of Shot 

No. of Shots Reported 

2 


3 

H 



TSBD 

3 

2 

38 

2 

1 

hS 


(U.5)» 

(1.9) 

(35.5) 

(1.6) 

(2.U) 


Knoll 

5 

2 

11 

0 

2 

20 


(2.0) 

(0.8) 

(15- M 

(0.7) 

(1.1) 


Other 

2 

1 

22 

3 

1 

29 


(2.9) 

(1.2) 

(22) ! 

(1.0) 

(1.5) 


Don't 

1 1 

T 

2 

' 1 

61 

1 | 

5 

76 

Know 

(7.5) 

1 

(3.1) 

(58.6) , 

(2.7) 

(U.0) 


Total 

1 

17 

7 

132 

6 

9 



•Expected number of Judgments if origin and number of shots are independent 
Judgments. 

"*"Seven other witnesses report 1, U-5, 5, 6, or 8 shots. 


Reports as to the number of shots range from 1 to 8. Of 
the 178 witnesses, however, the vast majority, 1 ^. 2 % (132/178), 
reported 3 shots, and the mean number reported was 2.98. 

Given the scatter in the reported sources of the gunfire, 
one tenable hypothesis is that only people in certain locations 
might hear the knoll shot . We therefore sought to investigate 
to what extent the data matrix was interrelated, i.e., to what 
extent does one judgment influence the other? One test for 
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this interrelation is to assume the converse — namely, that the 
Judgments are independent and to determine how well we can 
predict the entire data matrix on the basis of this hypothesis. 
The expected number, which is given in parenthesis beneath the 
number of people actually reporting, is calculated by determining 
the probability of each report from the margins and assuming that 
a particular cell, the intersection of that row and column, can 
be calculated from the product of the probabilities. For example 
20/171 = .117 report the shot coming from the knoll and 132/171 = 
.772 reported 3 shots. Thus, the Joint occurrence of both events 
assuming they are independent, is (. 772 ) (. 117 ) * . 09 , and the 
expected number of such reports is (. 09 ) ( 171 ) = 15 .^. The 
number of people reporting shots in this cell of the matrix is 
11 , ^ or 5 fewer than expected. By and large, the predictions 
are excellent, and there is no reason to suspect that the two 
responses are other than independent. 
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REPORTS OF TRAINED OBSERVERS 


On August 20, 1978, Dr. Dennis McFadden of the Psychology 
Department of the University of Texas and Dr. Frederick Wightman 
of the Department of Audiology at Northwestern University listened 
to the three sequences of shots fired during the acoustical re- 
construction and recorded their impressions. Appendix A contains 
a transcription of their notes. Their reports concerned the 
apparent origin of shots, any apparent secondary sources or 
echoes, how loud the shots were, and any other remarks they felt 
appropriate . 

Initially, we were uncertain as to how easy it would be to 
determine the correct location and what degree of consistency 
there would be among the observers. Hence, for the first 
sequence, and during most of the second, the observers were 
located about 1 m apart and in such a way that I could see and 
compare their responses. The approximate observer locations 
for each sequence are indicated in Fig. 4. During the first 
sequence. Dr. Wightman correctly localized all 17 shots, and 
Dr. McFadden missed only 1. Their general qualitative descrip- 
tions and descriptions of the reverberations were also highly 
consistent. We were, therefore, more confident about the 
consistency of the reports, and during the latter part of the 
second sequence. Dr. McFadden moved from his original location 
at the curb at the top of Elm directly in front of the TSBD, 
to across Elm on the southwest corner of Elm and Houston. For 
the third sequence. Dr. Wightman and I observed from the grassy 
triangle formed by Elm, Houston, and Main Sts., while Dr. 

McFadden observed from the railroad tracks, above the northern 
curb of Elm. 
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FIG. 4. OBSERVER LOCATIONS AT DEALEY PLAZA. 
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My own impressions and the reports of Dr. William Hartmann, 
the investigator of the "Jiggle analysis," were very similar to 
those of McFadden and Wightman, although my own hearing is 
impaired by about 50 dB in my left ear. The primary manifesta- 
tion of this difficulty was my failure to hear some echoes if 
they occurred to my left. Thus, it would seem that our observers, 
because of their special training and experience, are only 
slightly more acute concerning nuances of the echoes and rever- 
berations and, perhaps, in separating the shock wave and the 
blast wave than are untrained people. 

The emotional condition of our observers during the test and 
the emotional condition of the people during the assassination 
were undoubtedly quite different. The influence of such emotion 
on the localization Judgment may be quite large, but there is no 
way to quantify this factor. 

4.1 Test Conditions 

The shot sequence was unknown to both of the observers. 
Because repeats of certain shots were requested during the 
sequence, I was also uncertain — despite knowing the planned 
sequence . 

We requested three motorcycles to be running during the test 
to provide some background noise that would approximate the orig- 
inal listening conditions in Dealey Plaza. Unfortunately, these 
newer motorcycles were not very noisy, but the shots were so 
loud that any reasonable level of background noise would have 
been low in comparison with the shots themselves. Our listening 
conditions were, therefore, essentially representative of those 
at the time of the assassination, except for our being able to 
hear some very-low-level, long-delay echoes that originally might 
have been inaudible. 
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Our observers did know that there were only two possible 
locations for the marksman, whereas there was considerably more 
uncertainty on this issue at the time of the assassination. 

Signal uncertainty of this kind generally does not seriously 
degrade the accuracy of Judgments, but it does depend on the 
number of potential alternatives. In this case, as we shall 
see, the localization reports made by the trained listeners 
were, for the most part, of general areas, rather than specific 
windows of a building. The total number of potential locations 
was not, therefore, large and, thus, was likely to be represen- 
tative of localization responses given at the time of the 
a33as3lnation . 

4.2 Analysis of Observers' Localization Responses 

The descriptive comments made by the observers are difficult 
to compare with any degree of precision. However, there was 
clear agreement in their reports with respect to the apparent 
loudness of the sounds and echoes and the apparent size of the 
acoustic image. After each test shot, we asked the two observers 
to guess whether the shot was fired from the TSBD or the knoll, 
independent of what the apparent locus might be. Table IV is 
an analysis of this forced-choice data. 

TABLE IV. ACCURACY OF FORCED-CHOICE RESPONSES AS TO ORIGIN (TSBD OR KNOLL) 


Sequence 

Dr. Wightman 

Dr. McFadden 

1 

12/12 

1003t 

11/12 

92 % 

2 

11/15 

T3JC 

lfc/15 

93 % 

3 

19/25 

76JC 

23/25 

92 % 

Overall 

47/57 

82% 

53/5T 

93 % 


Overall Agreement & 2 % 
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The average accuracy of the reports is nearly 90 % , and the 
consistency between the two observers is 82$. Also, the average 
accuracy is nearly exactly the same whether the shot came from 
the TSBD or the knoll. Thus, this analysis shows high accuracy 
in localizing the source of the sound and reasonably good con- 
sistency . 

4.3 Loudness and Apparent Size of Acoustic Image 

All observers rated the rifle shots as very very loud, and 
they were unable to understand how they could have been described 
as a firecracker or backfire. Only the pistol, which was subsonic, 
produced a moderate loudness. 

Practically all the rifle shots, whether fired from the 
knoll or the TSBD, appeared to be diffuse and to occupy a very 
large acoustic space. For example, the sound did not seem to 
come from the sixth floor window of the TSBD, but from the right 
upper side of the building. This apparently large source loca- 
tion may be a result of acoustic scatter of the muzzle blast — 
either because of the building in the case of the TSBD or because 
of the trees in the case of the knoll. Only the pistol shot 
appears to have a reasonably constrained acoustic image and, 
for that reason, could be localized with some precision. 

One might consider whether silencers would change the appar- 
ent loudness of the size of the image. The Garinther-Moreland 
study* reports the average attenuation produced by a number of 
silencers as being about 18 dB for all weapon-silencer combina- 
tions. Sound from the supersonic weapons tested were attenuated 


•"Acoustical Considerations for a Silent Weapon System: A 

Feasibility Study," 1966, p. 70. 
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by 18.6 dB and 37-5 dB, but even with this reduction, the peak 
overpressure was still very large. Two rifle-silencer combina- 
tions produced peak overpressures of 138 dB and 120 dB at 3.8 m, 
clearly loud enough to be easy to locate and clearly audible 
above the motorcycle and crowd noise. 
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5. CONCLUSIONS 

,* It Is difficult to draw any firm conclusions relating the 
reports of witnesses in the Plaza to the possible locus of any 
assassin. Confusion between the shock wave and muzzle blast, 
front-back reversals, confusion caused by echoes, and the startle 
of the witness could all be used to impeach the testimony of any 
particular witness. There is no way of knowing which, if any, 
of these factors was most significant with respect to any single 
observation made on November 22, 1963* Thus, one witness can be 
assigned no more credibility than any other. For example, even 
if a shot was fired from the TSBD, the witnesses standing on the 
knoll would likely report the source of the shot in the following 
way. The witness would presumably localize on the basis of the 
shock wave. With the path .of the bullet behind the President's 
car, the witness would perceive the apparent locus of the shot 
as being on a line from himself to the bullet's path — i.e., in 
the street or open park behind the path of the bullet. < Since 
this location is impossible, a front-back reversal is likely. 

This front-back reversal would place the source 180°. behind 
the bullet path and, hence, on the knoll. 

Despite this uncertainty, two general remarks seem worthwhile — 
one based on the test, the other on the statistical analysis. 

First, it is hard to believe a rifle was fired from the 
knoll. Such a shot would be extremely loud, even if silenced, 
and it would be hard to imagine anyone in the vicinity of the 
knoll missing such an event. An unsilenced pistol firing sub- 
sonic bullets also seems unlikely because this shot was the 
easiest to localize of all the shots fired. It produced the 
least reverberation. As an acoustic image, it was much sharper 
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and less diffuse than that of the rifle, sounding much like a 
firecracker. It Is, however, conceivable that had a pistol 
been fired from the knoll at about the same time a rifle was 
fired from the TSBD, the pistol shot would have been less easily 
localized, or even completely masked from some vantage points. 

As an Isolated shot, however, it Is extremely easy to localize. 

Finally, If one accepts the hypothesis that a marksman fired 
from the knoll and that other shots were fired from some other 
location, then It seems most unlikely that only 4 of 178 witnesses 
would report a single location as the origin of the shots. 

Despite the various causes of confusion In the locus of any 
single shot, a second shot from a different location should be 
distinctive and different enough to cause more than four witnesses 
to report multiple origins for the shots. 
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APPENDIX A. TRANSCRIPTION OF OBSERVERS' NOTES 

The tabular information in this appendix was transcribed 
from notes made during the acoustical reconstruction on 
August 20, 1978 by two trained observers — Dennis McFadden and 
Frederick Wightman. Included in this table, along with their 
responses, are the number of the shot in each sequence of test 
firing, the origin of the shot, and the target fired upon. For 
convenience in determining the positions of rifle, target, and 
listener, the reader may refer to Fig. 4 of this report. 

Abbreviations used within the table are as follows: 

* T always refers to the TSBD and K to the knoll. 

• In the column headed origin, T p means the rifle was 
fired in the plane of the sixth floor window of the 
TSBD, T 2 means the muzzle was withdrawn 2 ft from 
the plane of the window, K indicates a rifle shot 
from the knoll, and K p represents a pistol shot 
from the knoll. 
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A. 1 Observer: Dennis McFadden 
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[Truck was then on NW corner of Main and Houston, pointed west on Main. 



Location 2: On sidewalk on north side of Elm , across east-west side street (also Elm?) 
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direction. 



Location 2: On sidewalk on north side of Elm, across east-west side street (also Elm?) 

from TSBD 
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Addendum A : Report on the Temperature in Dallas, Tex., 
November 22, 1963 


March 23, 1979 



U S. DEPARTMENT OF COMMERCE 

National Oceanic and Atmospheric Administration 

ENVIRONMENTAL DATA SERVICE 
National Climatic Center 
Federal Building 
Asheville, N. C. 28801 


Reply to: D5422/MR/lbd/( 09684) 


Mr. Gary Cornwell 
Deputy Chief Counsel-Select 
Conmittee on Assassinations 
House Office Building Annex No. 2 
Washington, DC 22180 


This is in response to y 0 ur telephone call of 3/22/79. 


We are furnishing the materials listed below: 
DEPARTMENT OF COWERCE CERTIFIED COPIES: 

SURFACE WEATHER OBSERVATIONS 
Dallas, Love Field, Texas 
November 22, 1963 


Daniel B. Mitchell 
Director 


NOAA FL 24-325 
(Rev. 9-76) 
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FORM CD-64 
< REVISED) 
prescribed c 

D.A.O. 201*17 


U. s. department of commerce 

Asheville, 

North Carolina 

mm Hareh 


/ HEREBY CERTIFY that the annexed is a true copy ol the SURFACE WEATHER 
OBSERVATIONS for Dallas (Love Field), Texas, November 22, 1963 
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Addendum B : Report on Wind Conditions in Dallas, Tex., 
November 22, 1963 


March 30, 1979 



U S. DEPARTMENT OF COMMERCE 

National Oceanic and Atmospheric Administration 

ENVIRONMENTAL DATA SERVICE 
National Climatic Center 
Federal Building 
Asheville, N. C. 28801 


Reply to: D5422/MR/lbd/ (09684) 


Mr. Gary Cornwell 
Deputy Chief Counsel 
Select Committee on Assassinations 
House Office Building Annex No. 2 
Washington, DC 22180 


This is in response to your telephone call of 3/22/79 and related 
correspondence . 


We are furnishing the materials listed below: 


DEPARTMENT OF COMMERCE CERTIFIED COPY: 

WIND GUST RECORDER CHART 
Dallas Naval Air Station, Texas 
November 22, 1963 


Daniel B. Mitchell 
Director 


NDAA FL 24-325 
(Rev. 9-76) 
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FORM CD-44 

(REV ISE D> 

prescribed ev 

D.A.O. 201*17 


u. s. 


department of commerce 


Asheville, 
North Carolina 


. , 19 79 


l HEREBY CERTIFY (hat the annexed is a true copy of the WIND GUST RECORDER 
CHART for Dallas Naval Air Station, Texas, November 22, 1963 


on file in the 


National Climatic Center, Asheville, North Carolina 



l HEREBY CERTIFY that Clyde M. Breaks 

who signed the foregoing certificate, is now, and was at the time of signing, Technical Assistant . 
Information Services Division, National Climatic Center 


and that full faith and credit should be given his certificate as such. 



IN WITNESS WHEREOF, I have hereunto subscribed my name, 
and caused the seal of the Department of Commerce to be af- 


fixed this Thirti eth. d °y o/ March 


one thousand nine hundred and Scvcmfy-n-lTig 


For the SECRETARY OF COMMERCE: 


A 




Daniel B. Mitchell sj 

irector. National Climatic Center 


Certify In* Officer 
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Addendum C : Memorandum From G. Robert Blakey to the Select 
Committee on Assassinations on the Mannlicher-Carcano 
Firing Test 


MEMORANDUM 


TO: ALL COMMITTEE MEMBERS 

FROM: G. Robert Blakey, Chief Counsel and Director 

SUBJECT: Test on Mannlicher-Carcano 

DATE: March 22, 1979 




Yesterday, with the assistance of Sgt. Cecil Kirk and other members 
of the D. C. Police Department, the staff conducted a second test of the time 
necessary to fire two consecutive rounds from a 6.5 irm Mannlicher-Carcano 
rifle similar to that found on the 6th floor of the Texas School Book Depository 
on November 22, 1963. The test was conducted primarily to answer the question, 
would it have been possible for Lee Harvey Oswald to fire two shots in less 
than 1.7 seconds? Our test shows that it is. 

As you recall, the estimated trigger pulls for the shots that the 
acoustics analysis identified as #1 and #2 occurred approximately 1.66 seconds 
apart. (See my previous memo on correlating the shots) 

In addition, the test was designed to provide some insight into the 
difficulty Oswald would have encountered in firing three consecutive shots within 
8.31 seconds, at least two of which were less than 1.7 seconds apart, and at 
least two of which hit the targets at the noted ranges. 

From knowledge of the difficulty involved in so shooting, it may be 
possible indirectly to infer something about the prob ability , as opposed to 
the possibility , that Oswald did so. Nevertheless, even the most improbable 
event may have occurred. Thus, to answer the ultimate question of whether 
Oswald did fire the first two shots 1.66 seconds apart and hit his target at 
least once in so doing, as much information as available in addition to that 
gathered in yesterday’s testing should obviously be taken into consideration. 
This, of course, was what the Committee did in reaching its decisions on Decem- 
ber 29, 1978, when it reviewed the previous test firing data, together with 
other evidence such as the acoustics analysis, and the physical evidence (e.g. 
the three empty shell casings found on the TSBD 6th floor). 

The test was conducted yesterday between 10:00 a.m. and noon at the 
Lorton Correctional Facility firing range in Virginia. The National Archives, 
represented by Mr. David Paynter, brought the Oswald rifle (C.E. 139) for use 
in the test, but bench rest firing tests and operation of the weapon established 
that it was in too poor condition to be used. (The Committee's Firearms Panel 
had previously noted the weapon's deterioration since 1963, and their final 
report reflects the specific nature of the deterioration). Consequently, a 
similar weapon was used for the actual testing. This rifle was one of the two 
previously used in August, 1978 for the tests in Dealey Plaza and will be 
turned over to the Archives as part of the Coirmi ttee ' s files at the end of this 
month. 
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The shots were fired from a two story tower (approximately 20 feet 
high), at three targets, stationed from left to right at distances of 143, 165 
and 266 feet from the tower. -k f The rifle was shot by four expert marksmen 
from the D.C.P.D., Officers D. M. Smith, B. L. Miller, Joe Masson, and E. E. 
Lewis, and two inexperienced staff members, Deputy Chief Counsel Gary Cornwell 
and myself. Also present were Sgt. Cecil Kirk and Officer M. D. Gonzales, the 
D.C.P.D. Range Instructor. All members of the D.C.P.D. who fired the rifle 
had prior military experience. Officers Lewis and Smith had additional exten- 
sive civilian training in the use of rifles, while officers Miller and Masson had 
similar extensive training in the use of handguns. Each of the officers thus 
can be considered experts in the use of such weapons. Gary Cornwell and I have 
had neither military nor civilian training in the use of firearms, although I 
hunted with rifles as a boy, and Cornwell has hunted with rifles periodically 
throughout his adult life. 

Each shooter practiced working the bolt for several minutes (usually 
2 to 3 minutes) before shooting. All shots were fired using open iron sights. 

All times were determined by 3 handheld stop watches. Only 35 shells were 
fired, including those expended in preliminary tests to determine if the 
weapon operated properly — V Each officer fired two series of three shots 
and Cornwell and I each fired one series of two shots. 

The test established the following: 

(1) The weapon can be quite accurately fired more 
rapidly using open iron sights than the FBI tests in 1963 indi- 
cated, where the telescopic sight was used. For example. Officer 
Masson, during one test series, hit the body silhouette at 143 
and 165 feet on the first two shots, and missed the head portion 
of the silhouette at 266 feet on the third shot by approximately 
one inch (I 1 *), taking 2.0 seconds between shots 1 and 2, and a 
total of less than 5 seconds for all three shots. Two other 
series, one by officer Smith and another, again, by Officer 
Masson, were fired in which only 1.9 seconds elapsed between two 
shots, and one of the three shots scored a "kill".-?/ 


1/ The distances were chosen upon the assumption that the 4th 
shot (Oswald's third) hit the President in the head at frame 312. 

2/ We found that the weapon was characteristically difficult to 
operate, due to its poor basic design, and in addition, the particular weapon 
we used had badly worn riflings and therefore shot somewhat inaccurately . 

3/ Normal target range body silhouettes, portraying an individual 
from waist to head, were used as targets. A "kill" was judged to be any shot 
that hit the silhouette. A "miss" was scored even if the bullet struck the 
target background, but not within the silhouette. 
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(2) It is apparently difficult, but not impossible — 
at least with only minimal practice with the firearm used — to 
fire 3 shots, at least two of which score "kills", with an 
elapsed time of 1.7 seconds or less between any two shots, even 
though, in the limited testing conducted, no shooter achieved 
this degree of proficiency. 

(3) It is not difficult to fire two consecutive shots 
from a Mannl icher-Carcano within 1.66 seconds, and to "point aim", 
if not carefully "sight" it, on the target on each shot. Cornwell 
fired the rifle twice in 1.2 seconds, and I fired it twice within 
1.5 seconds. In both cases the second shot missed, but was close 
to the silhouette. In fact, my second shot only missed the 
silhouette by approximately 2"._V 

(4) There was ample time for Oswald to have fired 3 
shots, hitting with two of them, within 8.31 seconds. All series 
of 3 shots were fired in less than 8 seconds, two were fired in 
less than 7 seconds, two in less than 6, and two in less than 5.—' 


4/ The first shot in the test series, of course, routinely 
scored "kills" since there was no time pressure imposed in aiming the rifle in 
preparation for that shot. 

5/ In light of the difficulty involved in making the first two 
shots in 1.66, I note that showing that it is possible does not offer any 
reason why he would have acted so quickly after The first miss. 
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N.Y., and Director, National Training Center on Polygraph Science 


Report to the 

Select Committee on Assassinations 
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INTRODUCTION* 

( 1 ) ** As part of its investigation into the possibility that Lee Harvey 
Oswald was involved in a conspiracy to assassinate John F. Kennedy, 
the select committee looked into whether he might have been a Soviet 
agent. 

(2) One controversial source of information on this point has been 
a former high-ranking KGB official, Yuri Ivanovich Nosenko. No- 
senko had been, on two occasions, in charge of coordinating surveil- 
lance and recruitment of American tourists in Russia. At the time of 
Oswald’s defection to Russia, Nosenko claimed to have personally 
reviewed Oswald’s file. 

(3) In February 1961, Nosenko defected to the United States and 
was placed under custody of the Central Intelligence Agency. Because 
of strong doubts within the Agency that Nosenko was a bona fide 
defector, he was later placed in solitary confinement for 3 years. He 
was subjected to extensive interrogation, and during three periods took 
polygraph examinations: April 4, 1964; October 18, 1966; and Au- 
gust 6, 1968. The examinations were wide-ranging, but only the second 
dealt with Oswald in any depth. On all occasions, Nosenko maintained 
categorically that the KGB had never been interested in Oswald and 
had never used him as an agent. 

(4) The polygraphist conducting the first two tests concluded that 
on the first test Nosenko had lied, though not to the Oswald question. 
On the second, he had lied to two of the Oswald questions. Another 
polygraphist conducted the third test. He concluded that Nosenko was 
answering truthfully. 

(5) In the 1970’s, the CIA investigated the overall handling of the 
Nosenko matter and concluded, with respect to the first two polygraph 
tests, that they should be considered “invalid or inconclusive” because 
of deficiencies in the way they were conducted. For example, the first 
had been designed principally to create a hostile atmosphere for 
Nosenko. The polygraphist was instructed to tell Nosenko that the 
tests showed he was lying, regardless of what they actually showed. 
(The expert, in fact, interpreted the results as showing that Nosenko 
was lying.) However, the CIA did conclude that the third examina- 
tion was valid and that the results could be considered credible. 

(6) The Warren Commission was aware of the Nosenko issue, but 
was unable to make much of it since most of the material was classified 
and unavailable. Similarly, critics of the Warren Commission have 
not dealt with it in any depth. 


♦Materials submitted for this report by the committee’s polygraph consultant 
were compiled by HSCA staff members G. Robert Blakey and Whitney Watriss. 

♦♦Arabic numerals in parentheses at the beginning of paragraphs indicate 
the paragraph number for purposes of citation and referencing ; italic numerals 
in parentheses in the middle or at the end of sentences indicate references which 
can be found at the end of each report or section. 

( 189 ) 


46-129 0 


79 


13 



190 


(7) The select committee decided to have an independent analysis of 
the polygraph tests conducted. First, such an examination had never 
been carried out. Second, it wished to know if the tests had been prop- 
erly conducted and interpreted and if the answers could be considered 
credible. If so, then it could be stated with considerable certainty that 
Nosenko was a valuable source of information. If not, the committee 
would explore other avenues in order to decide what, if any, relation 
Oswald had to the KGB. 

Selection of the expert 

(8) The committee retained Richard O. Arther to conduct an 
independent analysis of the three polygraph tests taken by Nosenko. 
Arther had been a member of the committee’s polygraph panel that 
examined the Jack Ruby and James Earl Ray polygraph tests. He had 
been selected because of his extensive qualifications and lack of prior 
involvement with either assassination investigation. 

(9) Arther received a B.S. with honors in police science from Mich- 
igan State University in 1951, and an M.A. in psychology from polum- 
bia University in 1960. Arther has been in private practice in New 
York City since 1963. He founded Scientific Lie Detection, Inc., and 
cofounded the National Training Center of Polygraph Science. He 
has taught at Brooklyn College, Seton Hall University, the John Jay 
College of Criminal J ustice and the Graduate School of Public Admin- 
istration of New York University. 

(10) Arther has authored over 200 professional articles and two 
books. He is a member of the Academy of Certified Polygraphists and 
the American Polygraph Association. 

Procedures 

(11) As noted, Arther was asked to analyze the material related to 
the three examinations to determine if they had been validly conducted 
and interpreted and if the results were credible. On June 2, 1978, he 
made the first of three trips to CIA headquarters in Langley, Va. Fol- 
lowing procedures standard for an analysis of past polygraph tests, he 
reviewed the polygraph charts “blind,” that is, without any knowl- 
edge of whether the questions were control, relevant, or irrelevant. The 
purpose was to try to determine solely from the tracings on the charts 
to which questions Nosenko appeared to be lying. This procedure was 
followed on two separate occasions. After each review, Arther then 
checked the question sheets to determine which questions were control, 
relevant, or irrelevant (see below for an explanation of these terms). 

(12) The other trips were made on June 7 and August 24. Subse- 
quently, Arther submitted his final report, which appears in full fol- 
lowing this introductory section. 

A polygraph examination 

(13) A polygraph examination records physiological responses to 
questions asked. The polygraphist attempts to design the examina- 
tion in such a way that the truthful person will react to the control 
questions and the lying person to the relevant questions The test struc- 
ture must be constructed so that it poses a threat to both the truthful 
and untruthful person. The polygraphist attempts to determine the 
“psychological set” of the examinee. He tries to determine, by reading 
the physiological activity of the examinee in the polygraph charts, what 
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questions or question areas pose the greatest threat to the examinee’s 
well-being. A “psychological set” is "a person’s fears, anxieties, and 
apprehension, [which] are channeled toward that situation causing 
the greatest threat to the individual’s well-being. He will tune in on 
that which is of a greater threat, and tune out that of a lesser threat.” * 

( 14) Responses to questions are recorded on a polygraph chart, which 
consists of tracings produced by three different types of psychological 
reactions associated with the circulatory, nervous, and respiratory 
systems : 

1. The breathing pattern is recorded by means of a rubber tube 
placed around the person's chest. 

2. The Galvanic skin response is measured by placing the attach- 
ments on either the fingers or the palms. 

B. Changes in blood pressure, heart beat, and pulse rate are ob- 
tained by a standard blood pressure cuff placed around the up- 
per arm. 

( 15 ) Questions are broken down into three categories : 

1. Relevant — those pertinent to the investigation. 

2. Irrelevant — hopefully, meaningless, nonemotion-producing ones 
to get the person used to being questioned and giving answers. 

B. Control — nonrelevant, to which it can be assumed the person will 
lie during the test. These provide a standard for comparing the 
responses to relevant questions. If a person reacts more to a 
proper control question than to the relevant questions, then he 
is considered to be truthful to the relevants. On the other hand, if 
he reacts more to the re^vants than to the proper control ques- 
tion, he is considered to be lying to the relevants. 

(16) Relevant, irrevelant, and control questions are interspersed 
throughout the polygraph chart. The examination may consist of 
various series covering various relevant issues. Each relevant issue 
must be asked a minimum of two times in a series, but as many times as 
necessary to conclude that relevant issue successfully. Each series 
should have a minimum of two charts, but as many charts as necessary 
to conclude the relevant issues in that series successfully. 

(17) The procedure for a polygraph examination is as follows: The 
polygraphist first conducts a pretest interview, during which the test 
questions are read to the person exactly as they are going to be asked. 
It is vital that all questions be properly worded and discussed with the 
person. Then the actual test is conducted. 

FINDINGS AND CONCLUSIONS OF RICHARD O. ARTHER 

Materials examined 

(18) On June 2, 1978, I went to Central Intelligence Agency head- 
quarters to study the polygraph examinations administered bv the 
CIA to Yuri Ivanovich Nosenko. I was given what they claimed was 
the complete fi ] e. When T asked for the po^graphists’ handwritten 
notes, handwritten question sheets, chart analyses and other papers 
from the examinations, I was again told I had the complete file. This 
amazed me, since I had been given only official reports, typed test 


♦From the Curriculum of the U.S. Army Provost Marshal General Poly- 
graph School, Ft McClellan, Georgia. 
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questions and charts. Handwritten notes have always been included in 
every polygraph file I have ever reviewed. Either on this day, June 2, 
or on June 7 (the date of my second visit), I asked for the tape record- 
ings from the examinations. I was told there were none. This also 
greatly surprised me. 

(19) On both J une 2 and J une 7, CIA polygraphists were assigned to 
me to provide all the background information they had on all three 
examinations. I was assured that they were holding nothing back. 

(20) My third trip to the CIA headquarters was on August 24. Again 
I had a polygraphist assigned to me. I was given only material pro- 
vided in June. 

Procedures 

June 2 visit 

(21) The purpose of this visit was to get an overview of Nosenko’s 
polygraph examinations, including the quality of the test questions and 
testing procedures, and to conduct an analysis of the polygraph re- 
cordings to determine if I agreed with the interpretations of the CIA 
polygraph experts. 

(22) I spent the first several hours analyzing the polygraph reac- 
tions — without knowing if any given question was a relevant, irrele- 
vant, or control. Such a procedure is referred to as a “blind chart 
analysis” and is a standard one, designed to eliminate all preconceived 
opinions a polygraphist might have as to a person’s truthfulness. That 
is, I formed my opinions as to Nosenko’s truthfulness to each test ques- 
tion prior to knowing if any given question was a relevant, irrelevant, 
or control. 

(23) Only after I finished this blind chart analysis did I learn which 
questions were relevant, irrelevant, or control. I then determined if I 
agreed with the CIA expert’s analysis of Nosenko’s polygraph 
recordings. 

(24) On June 2, Kenneth Klein, committee counsel, asked if I 
wanted to conduct my own polvgraph examination of Nosenko and/or 
personally interview the two CIA polygraph experts. I replied that I 
would consider both possibilities. 

June 7 visit 

(25) On June 7, I returned to CIA headquarters to reevaluate the 
polygraph examinations, decide if Nosenko should be given another 
polygraph examination, and determine if interviews of the two CIA 
experts would prove beneficial. I also did another blind chart analysis 
to determine if I was consistent with my June 2 analysis. The results 
were substantially identical. 

August 2^ visit 

(26) The objective of this visit was to reevaluate the charts and 
question sheets to make sure that my preliminary written report was 
as accurate as possible. I had had to write it from memory as the 
CIA requested I not take my notes away from the Agency’s control. 

Evaluation of the polygraph examinations 
April J, 1964 

(27) The April 4, 1964, examination was administered exactly 2 
months after Nosenko had defected. It consisted of more than 50 
relevant questions, divided into 13 individual tests. (The great major- 
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ity of polygraph examinations are limited to three or four relevant 
issues.) 

(28) It was obvious that the CIA’s purpose was to determine 
Nosenko's truthfulness to a wide variety of issues. Only one question 
in one test dealt with Lee Harvey Oswald : “Did you tell us the 
truth about Lee Harvey Oswald ?” The answer was “Yes.” 

(29) The wording of this question is very general. It is the type 
of broad question that many polygraphists use only at the very end 
of a test, after at least three or four relevant questions have been 
asked on the same issue. 

(30) Further, this question was the 51st one asked. It occurred in 
the 12th test and was the 3rd of 11 questions in the test. Because 
important questions are generally placed at the beginning, with ques- 
tions of lesser importance near the rear, it would appear that the 
Oswald issue had an extremely low priority. 

(31) As noted, in this examination over 50 relevant questions were 
asked. Fred E. Inbau and John E. Keid, authors of the classic text- 
book on polygraphy, Lie Detection & Criminal Interrogation (3d 
edition, 1953), recommended that no more than three relevant test 
questions be asked. This is because the more a person is asked relevant 
questions, the more likely he will become “test-tired,” that is, even 
though lying, he will not react because he has become emotionally 
exhausted. 

(32) Further compounding this situation, the examination started 
at 10 :45 a.m. and ended at 3 :15 p.m. — a period of 41^ hours — whereas 
the usual polygraph examination lasts less than 2 hours, with four or 
five separate tests. Again there is a definite risk that a person will 
become “test -tired” if the examination runs too long. 

(33) Although the CIA expert’s opinion was that Nosenko gave a 
“reaction” (I presume by this he means that Nosenko was “lying”) 
to 6 of the 11 questions, he listed Nosenko as showing “no reaction” 
to the Oswald question. 

(34) In both my blind chart analyses, I picked the Oswald question 
as showing the greatest valid “lie” reaction by Nosenko, certainly 
greater than those for the six questions indicated by the CIA expert 
as having produced lies. 

(35) In spite of all the above problems, which would normally lead 
a polygraphist to believe that Nosenko should be “emotionally unre- 
sponsive,” Nosenko gives a substantial “lie” reaction to the Oswald 
question. 

October 75, 1966 

(36) The October 18, 1966, examination was administered by the 
same CIA polygraphist who had administered Nosenko’s 1964 exami- 
nation. In his written report, dated October 23, 1966, he stated : 

(37) The specific purpose of the October 18, 1966, polygraph test 
was to : 

a. Attempt to establish whether subject was in fact ac- 
tually involved in the Oswald case while Osioald was in the 
Soviet Union, or if his association with the Oswald case was 
only part of his cover story legend. 

b. Determine if subject was personally active in the Oswald 
case in 1963 after President Kennedy’s assassination. 



194 


c. Ascertain if subject received special instructions from 
KGB to pass on to the American Government regarding the 
Oswald case. 

(38) This series of examinations began on October 18 and ended 
on October 28. The thrust of the first day of examinations had to do 
with Oswald. The subsequent examinations, that is, October 19 
through October 28, had nothing to do with Oswald. It would appear 
that the CIA now fully appreciated the significance of Kosenko/Os- 
wald, and that their polygraphist was doing his best to determine 
Kosenko’s truthfulness regarding Oswald. 

(39) During the examination, Kosenko was asked 32 questions in 
which the name Oswald appears. On my blind analysis, I selected the 
following questions as containing valid indicators of lying : 

1. Did you receive special instructions about what to tell Ameri- 
cans about the Oswald case? (Ko) 

2. Was Oswald recruited by the KGB as an agent? (Ko) 

3. Did the KGB consider Oswald abnormal? (Yes) 

4. To your knowledge did Oswald talk to a KGB officer in Mexico ? 
(Ko) 

5. Is your contact with the Oswald case part of your legend? 
(Ko) 

6. Did you hear of Oswald prior to President Kennedy’s assassina- 
tion? (Yes) 

7. Did you hear of Oswald only after President Kennedy’s assassi- 
nation? (Ko) 

8. Did you personally order , in 1959, to col- 

lect material on Oswald? (Yes) 

9. Did the KGB instruct you to tell us Oswald was a bad shot? 
(No) 

10. Did the KGB give the Oswalds any kind of help in their de- 
parture from the Soviet Union ? ( Ko) 

(40) When a liar is asked a large number of relevant test questions, 
he will not react as lying to all questions. Instead he will pick out the 
questions most significant to him and react as lying only to those. Gen- 
erally, the questions he does not regard as significant, he will not re- 
act to, even though he is lying. 

(41 ) On test series 1, the CIA expert wrote that the “most significant 
reactions” were to questions 1 and 6 above. For test series 2, the CIA 
expert wrote that the “most significant reactions” were to questions 
5, 6 and 7 above, plus two questions not on my list.* 

(42) By having the Oswald questions the first day of this second 
series of polygraph examinations, both the validity and reliability 
were greatly increased. 

August 6 , 1968 

(43) The third series of polygraph examinations was administered in 
August 1968. These examinations were conducted by a different CIA 
polygraph expert. The first series of tests was administered on 
August 2. 


•Since my blind analysis involved selecting only the two or three ques- 
tions to which Nosenko was reacting the most strongly within each test, I did 
not expect to agree fully with the CIA expert. 
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(44) Twenty-throe relevant test questions were asked, but not 
one had to do with Oswald. The second day of testing was August 6, 
1968. At this time, 27 relevant questions preceded the first Oswald 
question, of which there were 2. 

(45) It is obvious that once again the Oswald issue was considered 
extremely minor. As noted, the Oswald questions did not occur until 
quite far into the procedure. The longer a question is postponed, the 
more likely a liar will come out as “truthful” because he has become 
“test-tired,” that is, unresponsive. On the first day, the polygraphist 
himself acknowledged the possibility of Nosenko’s becoming unre- 
sponsive when he wrote, after the sixth test of August 2, 1968 : 

No further polygraph tests were administered on this date 
because the examiner did not want to run the risk of fatigue 
setting in and thus possibly causing adrenalin exhaustion. 

(46) Thus he stopped on August 2, after 6 tests and 23 relevant ques- 
tions. Yet on the second day of testing (August 6), it was not until 
test 7 and the 28th relevant question that he first asked about Oswald. 

(47) Further, the wording of the two Oswald questions was very 
startling : 

1. Did you actually review the KGB file on Oswald ? ( Yes) 

2. Did Lee Harvey Oswald receive any KGB training or assign- 
ments? (No) 

(48) No date was referred to within this first question, a serious 
error in wording. Nosenko was claiming that he had reviewed Os- 
wald’s file before the assassination. Therefore, the question should 
have been worded : 

(49) “Before November 1963, had you actually reviewed Oswald’s 
KGB file?” Leaving out the date meant that Nosenko could have 
truthfully answered this question even if he had first reviewed Os- 
wald’s file after the assassination. In fact, lie could have reviewed it 
1 week before he was told to defect and still come out as truthful to 
the question. 

(50) The second question is also very poor in that it has the word 
“or” in it, which automatically means that it is really two questions. 
When there are two questions within one question, if a person happens 
to be truthful to one of those questions and lying about the other, 
generally he will come out as truthful. 

(51) For example, if Oswald did not receive any KGB training but 
was told to assassinate President Kennedy, Nosenko could possibly 
truthfully answer “yes” to this question. 

Comparison of 1966 and 1968 examinations 

(52) Not only was the first day of the 1966 examination directed 
totally toward the Oswald issue, but the questions were very specific 
and basically worded properly. In 1968, neither was the case. 

(53) In 1966, the CIA polygraph expert rendered an opinion that 

Nosenko was lying both about why he defected and as about Oswald. 
On the other hand, in 1968, the polygraphist rendered an opinion that 
Nosenko was “substantially truthful.” This second expert even had 
Nosenko answering truthfullv to the question : “Is there any possibility 
that the KGB would dispatch an officer to defect to the Americans?” 
Answer: “No.” 
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{54) The HSCA has informed me that without exception every 
intelligence officer interviewed — including KGB defectors — has stated 
that the KGB is capable of dispatching an officer to defeet. The fact 
that Nosenko denies this and the polygraphist finds him truthful 
makes the entire examination suspect. 

Opinions 

(55) 1. For two major reasons, there would be no point in inter- 
viewing the two CIA polygraph experts. First, the charts spoke for 
themselves. Second, since I supposedly had the complete case file, I 
would rather go by the file than by someone’s memory of what hap- 
pened some 10 to 14 years ago. 

(56) 2. Another polygraph examination is not recommended for 
Kosenko. After such a long period of time and such extensive testing, 
the results could not be trusted. 

(57) 3. The polygraph examination given on October 18, 1966, should 
be considered the most valid and reliable of the three regarding Lee 
Harvey Oswald. Given the state of the art in 1966, this examination 
met the criteria of validity and reliability. 

(58) 4. Both the 1964 and 1968 examinations involving Lee Harvey 
Oswald should be disregarded because of the large number of inherent 
deficiencies in both examinations. 

(59) 5. On another occasion, [ provided four questions which I 
would have asked had I examined Kosenko : 

Did the KGB order Oswald to assassinate President Kennedy ? 
Before Kovember 1963, had you ever heard of Lee Harvey 
Oswald ? 

Did the KGB order you to defect ? 

Did the KGB instruct you what to tell the Americans about 
Oswald ? 

(60) Note: My August 16, 23, 24, and 28 review of the reports, 
charts, and my blind chart analysis at the Select Committee on As- 
sassinations’ offices served only to strengthen the above opinions. 
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INTRODUCTION* 


(1) On July 18, 1964, Jack Ruby voluntarily took a polygraph 
examination to test his truthfulness. Even though the Warren Com- 
mission disclaimed any reliance on the results of the test, (/) the 
committee believed that popular interest in such tests, as well as the 
possibility that new investigative “leads” might emerge, warranted a 
review of the examination. 

(2) The committee was specifically prohibited by its own rules ( 2 ) 
from using either failure or agreement to take a polygraph examina- 
tion, or the results of a polygraph examination, as a basis for fact- 
finding in any public hearing or report. Such restrictions did not 
apply, however, to a review of polygraph tests previously adminis- 
tered. The committee therefore engaged a panel of experts to review' 
the Ruby polygraph examination to determine if it was properly con- 
ducted and analyzed. 

A polygraph examination 

(3) A polygraph examination records physiological responses to 
questions asked. The polygraphist attempts to design the examination 
in such a way that the truthful person will react to the control ques- 
tions and the lying person to the relevant questions. 

(4) The test structure must be constructed so that it poses a threat 
to both the truthful and untruthful person. The polygraphist attempts 
to determine the “psychological set” of the examinee. He tries to deter- 
mine, by reading the physiological activity of the examinee in the 
polygraph charts, what questions or question areas pose the greatest 
threat to the examinee’s well-being. A “psychological set” is “a per- 
mission disclaimed any reliance on the results of the test, (1) the 
son’s fears, anxieties, and apprehensions, [which] are channeled to- 
ward that situation causing the greatest threat to the individual’s well- 
being. He will tune in on that which is of a greater threat, and tune out 
that of a lesser threat.” (S) 

(5) ^ Responses to questions are recorded n n a polygraph chart, which 
consists of tracings produced by three different types of psychological 
reactions associated with the circulatory, nervous, and respiratory 
systems : 

(6) 1. The breathing pattern is recorded by means of a rubber tube 
placed around the person’s chest. 

(7) 2. The Galvanic skin response is measured by placing the attach- 
ments on either the fingers or the palms. 

(8) 3. Changes in blood pressure, heart beat and pulse rate are ob- 
tained by a standard blood pressure cuff placed around the upper 
arm. 


♦Materials submitted for this report by the committee's nolycrranh consultants 
were compiled by HSCA staff members G. Robert Blakey and Whitney Watriss. 

( 199 ) 
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( 9 ) Questions are broken down into three categories : 

1. Relevant — those pertinent to the investigation. 

2. Irrelevant — hopefully meaningless, nonemotion-producing ones 
to get the person used to being questioned and giving answers. 

3. Control — nonrelevant to which it can be assumed the person will 
lie during the test. These provide a standard for comparing the 
responses to relevant questions. If a person reacts more to a 
proper control question than to the relevant questions, then he is 
considered to be truthful to t lie relevants. On the other hand, 
if he reacts more to the relevants than to the proper control 
question, he is considered to be lying to the relevants. 

(10) Relevant, irrelevant, and control questions are interspersed 
throughout the polygraph chart. The examination may consist of 
various series covering various relevant issues. Each relevant issue 
must be asked a minimum of two times in a series, but as many times 
as necessary to conclude that relevant issue successfully. Each series 
should have a minimum of two charts, but as many charts as necessary 
to conclude the relevant issues in that series successfully. 

(11) The procedure for a polygraph examination is as follows. The 
polygraphist first conducts a pretest interview, during which the test 
questions are read to the person exactly as they are going to be asked. 
It is vital that all questions be properly worded and discussed with the 
person. Then the actual test is conducted. 

Ruby's polygraph examination 

( 12) Jack Ruby had repeatedly requested that he be examined with a 
polygraph, truth serum, or other scientific means to test his verac- 
ity, (i) In his testimony before the Warren Commission on June 7, 
1964, he stated, “I would like to be able to get a lie detector test or truth 
serum of what motivated me to do what I did at that paricular 
time * * *.”(J) Chief Justice Earl Warren responded, 

* * * if you and your counsel want any kind of test, I will 
arrange it for you. I would be glad to do that, if you want it. 

I wouldn’t suggest a lie detector test to testify the 
truth * * *.(£) 

Ruby repeated his request several times during his testimony. 

(13) Following numerous discussions among attorneys for Ruby 
and his family and other interested parties, (7) on July 18, 1964,(5) 
Ruby(,9) took the examination signing a standard “Consent to Inter- 
view with Polvgraph” form. (70) 

(14) The following persons were present during the examination, 
in addition to the expert, SA Herndon : (11) 

1. Arlen Specter, Warren Commission counsel ; 

2. Clavton Fowler, Rubv’s attorney; 

3. William R. Beavers, Rubv’s psychiatrist; 

4. James Woods, FBI special agent ; 

5. E. L, Holman, chief jailer; 

6. Odell Oliver, court reporter. 

(15) In addition to the above, Joe Tonahill, Rubv’s other attorney, 
and William Alexander, assistant district attorney for Dallas County, 
Tex., were present at each of the 13 pretest interviews. (12) Clavton 
Fowler, Ruby’s attorney, did not want Assistant District Attorney 
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William Alexander to hear Ruby's answers and insisted that Ruby not 
answer questions until the actual tests had begun and Alexander had 
left the examination room. (13) In some instances, however, Rubv did 
answer the questions during the pretest stage. Special Agent Hern- 
don had indicated that he preferred to have Ruby answer the ques- 
tions during the pretest interview, as this was a generally accepted 
polygraph procedure. (Ilf) 

(16) The polygraph examination lasted from 2:23 p.m. to about 9 
p.m. (15) Ruby was asked a total of 101 questions, broken into 13 
series. A pretest interview was conducted before each question series, 
at which time the questions were explained to Ruby. They were often 
rephrased for the actual tests. 

(17) The following are the relevant questions and answers from all 
13 test groups comprising the Ruby polygraph examination: 

Question. Did you know Oswald before November 22, 1963 2 

Answer. No. (16) 

Question. Did you assist Oswald in the assassination ? 

Answer. No. (17) 

Question. Are you now a member of the Communist Party ? 

Answer. No. (18) 

Question . Have you ever been a member of the Communist 
Party ? 

Answer. No. (19) 

Question . Are you now a member of any group that advo- 
cates the violent overthrow of the U.S. Government? 

Answer. No. (20) 

Question. Have you ever been a member of any group that 
advocates violent overthrow of the U.S. Government? 

Answer. No. (21) 

Question. Between the assassination and the shooting, did 
anybody you know tell you they knew Oswald ? 

Answer. No. (22) 

Question . Aside from anything you said to George Senator 
on Sunday morning, did you ever tell anyone else that you in- 
tended to shoot Oswald ? 

Answer. No. (23) 

Question. Did you shoot Oswald in order to silence him ? 

Answer. No. (2%) 

Question. Did you first decide to shoot Oswald on Friday 
night ? 

Answer. No. (25) 

Question . Did you first decide to shoot Oswald on Saturday 
morning? 

Answer. No. (26) 

Question. Did you first decide to shoot Oswald on Saturday 
night ? 

Answer. Yes. (27) 

Question. Did you first decide to shoot Oswald on Sunday 
morning? 

Answer. Yes.(&9) 

Question. Were you on the sidewalk at the time Lieutenant 
Pierce’s car stopped on the ramp exit ? 

Answer. Yes. (29) 
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Question . Did you enter the jail by walking through an 
alleyway ? 

Answer. No .(SO) 

Question . Did you walk past the guard at the time Lieu- 
tenant Pierce’s car was parked on the ramp exit ? 

Answer. Yes.(Jf) 

Question. Did you talk with any Dallas police officers on 
Sunday, November 24, prior to the shooting of Oswald? 

Answer. No.(J£) 

Question. Did you see the armored car before it entered the 
basement ? 

Answer. No. (S3) 

Question . Did you enter the police department through the 
door at the rear of the east side of the jail? 

Answer. No. {3 If) 

Question. After talking to Little Lynn, did you hear any 
announcement that Oswald was about to be moved ? 

Answer. No. (35) 

Question. Before you left your apartment Sunday morning, 
did anyone tell you the armored car was on the way to the 
police department ? 

Answer. No .{36) 

Question. Did you get a Wall Street Journal at the South- 
western Drug Store during the week before the assassina- 
tion? 

Answer. No .(37) 

Question. Do you have any knowledge of a Wall Street 
Journal addressed to Mr. J. E. Bradshaw ? 

Answer. No. (38) 

Question. To your knowledge, did any of your friends or 
did you telephone the FBI in Dallas between 2 or 3 a.m. Sun- 
day morning? 

Answer. No .{39) 

Question. Did you or any of your friends to your knowl- 
edge telephone the sheriff’s office between 2 or 3 a.m. Sunday 
morning? 

Answer. No.(-£0) 

Question. Did you go to the Dallas police station at any 
time on Friday, November 22, 1963, before you went to the 
synagogue ? 

Answer. No. (J^l) 

Question. Did you go to synagogue that Friday night? 

Answer. Yes.(j^) 

Question. Did you see Oswald in the Dallas jail on Friday 
night? J 

Answer. Yes. (43) 

Question. Did you have a gun with you when you went to 
the Friday midnight press conference at the jail? 

Answer. No.(^) 

Question. Is everything you told the Warren Commission 
the entire truth ? 

Answer. Yes.(^J) 
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Question . Have you ever knowingly attended any meetings 
of the Communist Party or any other group that advocates 
violent overthrow of the Government ? 

Answer. Xo. (Ifi) 

Question. Is any member of your immediate family or any 
close friend, a member of the Communist Party ? 

Answer. Xo.(^7) 

Question. Is any member of your immediate family or any 
close friend a member of any group that advocates the violent 
overthrow of the Government ? 

Answer. No.(4<2) 

Question. Did any close friend or any member of your im- 
mediate family ever attend a meeting of the Communist 
Party ? 

Answer. No. (^9) 

Question. Did any close friend or any member of your im- 
mediate family ever attend a meeting of any group that 
advocates the violent overthrow of the Government? 

Answer. No. (SO) 

Question. Did you ever meet Oswald at your post office 
box? 

Answer. No. (51) 

Question. Did you use your post office mailbox to do any 
business with Mexico or Cuba ? 

Answer. No. {52) 

Question. Did you do business with Castro-Cuba ? 

Answer. No. (53) 

Question. Was your trip to Cuba solely for pleasure? 

Answer. Yes. ( 5 If) 

Question. Have you now told us the truth concerning why 
you carried $2,200 in cash on you ? 

Answer. Yes. (55) 

Question. Did any foreign influence cause you to shoot 
Oswald ? 

Answer. No. (56) 

Question. Did you shoot Oswald because of any influence 
of the underworld ? 

Answer. No. (57) 

Question. Did you shoot Oswald because of a labor union 
influence ? 

Answer. No. ( 58 ) 

Question. Did any long-distance telephone calls which you 
made before the assassination of the President have any- 
thing to do with the assassination ? 

Answer. No. (59) 

Question. Did any of your long-distance telephone calls 
concern the shooting of Oswald ? 

Answer. No. (60) 

Question. Did you shoot Oswald in order to save Mrs. 
Kennedy the ordeal of a trial ? 

Answer. Yes. (61) 

Question. Did you know the Tippit that was killed? 

Answer. No. ( 62 ) 
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Question. Did you tell the truth about relaying the mes- 
sage to Ray Brantley to get McWillie a few guns? 

Answer. Yes .(63) 

Question . Did you go to the assembly room on Friday 
night to get the telephone number of KLIF ? 

Answer. Yes. (6^) 

Question. Did you ever meet with Oswald and Officer Tip- 
pit at your club ? 

Answer. Xo. (65) 

Question. Were you at the Parkland Hospital at any time 
on Friday? 

Answer. Xo. (66) 

Question. Did you say anything when you shot Oswald 
other than what you’ve testified about ? 

Answer. Xo. (67) 

Question. Have members of your family been physically 
harmed because of what you did ? 

Answer. Xo.(££) 

Question. Do you think members of your family are now in 
danger because of what you did ? 

Answer. [Xo response.] ( 69 ) 

Question. Is Mr. Fowler in danger because he is defending 
you ? 

Answer. [Xo response.] (70) 

Question. Did “Blackie” Hanson speak to you just before 
you shot Oswald ? 

Answer. No. ( 71 ) 

Interpretations of the polygraph examination 

Dr. Beavers’ testimony. 

(18) The testimony of Ruby’s psychiatrist, Dr. William Beavers, 
who was present during the examination, was taken by Specter im- 
mediately after the polygraph examination on July 18, 1964. (72) 
Beavers testified that he had examined Ruby 9 or 10 times and had di- 
agnosed him as a “psychotic depressive.” However, Beavers stated 
that on the day of the examination, the “depressive element” had di- 
minished, (73) and that most of the time Ruby understood the ques- 
tions and answered with an appreciation of reality. (7 If) The only ques- 
tions that seemed to tap Ruby’s underlying delusional state related to 
his opinion about the safety of his defense counsel or his family. (75) 
Beavers did caution, however, that he was not an expert in the area of 
“interrelationships between mental illness and the polygraph.” (76) 

Special Agent Herndon’s testimony 

(19) On July 28, 1964, Special Agent Herndon testified before the 
Warren Commission regarding his interpretation of the Ruby poly- 
graph. (77) Referring to Beavers’ testimony, which Herndon had 
heard on July 18, 1964, Specter questioned him about the validity of a 
polygraph examination of a psychotic depressive person as described 
by Beavers. Herndon responded that an examination of such a person 
would be inconclusive or invalid in view of the fact that a psychotic in- 
dividual is divorced from reality, and the tracings of his polygrams 
could not be logically interpreted. (78) 
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(20) Specter then questioned Herndon about his interpretation of the 
polygraph examination based on the hypothesis that Ruby was in fact 
in touch with reality during the examination and understood the na- 
ture of the questions and the quality of his answers. Herndon testi- 
fied that, assuming Ruby was mentally competent and sane, he would 
interpret the charts as indicating that there was no deception in Ruby’s 
responses to the relevant questions in the examination, that Ruby an- 
swered all relevant questions truthfully. (79) During later testimony, 
when Herndon was questioned about specific questions, he again was 
careful to qualify his interpretation with the assumption that Ruby 
was of sound mind. Herndon made it clear that he would find the re- 
sults inconclusive and the examination invalid in the event Ruby was 
not of sound mind. (80) 

(21) Herdon did mention four factors that he believed should be 
considered in the overall evaluation of Ruby’s polygraph examination. 
The factors involved the prior extensive interrogation of Ruby, the 
time elapsed since Ruby shot Oswald, the number of persons present 
during the polygraph examination, and the number of relevant test 
questions asked. Herndon stated : 

Mr. Specter. Do you have anything to add which you think 
would be helpful to the President’s Commission ? 

Mr. Herndon. Yes. I would like to make a few additional 
comments with regard to this polygraph examination, in view 
of the fact that it was somewhat unique and unusual. I think 
these factors should be somewhat considered in the overall 
evaluation of the polygraph examination. 

First of all, Ruby has obviously been extensively inter- 
viewed by law enforcement officers and by the Commission 
and other people, and there has been a considerable length of 
time lapse since the time that the instant offense occurred of 
him shooting Oswald. These factors of length of time and 
considerable previous interrogation would tend to detract or 
negate any specific or definite conclusion that could be ren- 
dered with regard to the polygraph examination. * 

The fact that there were other personnel in the room would 
tend to negate a valid polygraph technique. However, here 
again I did mention that this did not anpear to bother Mr. 
Ruby. But it should be considered and made a matter of 
record. 

One other point I would like to mention, and that is the 
large number of relevant questions asked Mr. Ruby during 
this particular examination. This is not general standard 
procedure. However, I realize that the President’s Commis- 
sion wanted to cover many facets, and that it was mutually 
agreed upon that we would ask the questions that the Com- 
mission hod originally drawn up for this particular inter- 
rogation. In normal polygraph procedure it is usual to keep 
the relevant questions down to perhaps several specific critical 
relevant questions and work strictly on those, and in this 
particular examination we had a large number of relevant 
questions to ask. 

I think these are all factors that should be considered in 
the overall evaluation of Mr. Ruby’s polygraph examination. 

Mr. Specter. Thank you very much, Mr. Herndon. ( 81 ) 


46-129 0 - 79-14 
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FBI memoranda 

(22) Two FBI memoranda address the Bureau’s interpretation of 
Ruby’s polygraph. The first, dated July 20, 1964, (82) states that a 
preliminary review of the charts indicated that Ruby was not decep- 
tive when denying that he knew Oswald or that he was involved in 
any conspiracy. The memo went on to note that this interpretation 
did not conflict with any of the FBI’s prior investigations. The memo 
did caution, however, that if in fact Ruby had a “psychotic” per- 
sonality, the test results should be considered inconclusive and not be 
relied on. The second memorandum, dated July 22, 1964, (83) repeated 
the same conclusion. 

The Warren Commission's conclusion 

(23) The Warren Commission stated in its report that it did not 
rely on the results of the Ruby polygraph examination in reaching its 
conclusions. (81^) The commission noted that it had merely granted 
Ruby’s request for such an examination. It published the transcript 
of the examination, as well as the transcript of the deposition of the 
FBI polygraph expert who administered the test. 

Selection of the panel 

(24) In August 1977, the committee decided to convene a panel 
of experts with no prior affiliation with the Kennedy (or the King) * 
case to review the polygraph examination. Recommendations for panel 
membership were invited from Walter F. Atwood, executive director 
of the American Polygraph Association in 1976, and Charles R. Jones, 
vice president of the American Polygraph Association in 1978. 

( 25 ) They suggested nine people who were asked to provide resumes ; 
additional information was sought later. Each was also asked to pro- 
vide a list of the leading polygraphists. 

(26) The committee interviewed 19 prospective panel members and 
chose 3 : 

(27) Richard O. Arther — B.S., with honors, in police science, Mich- 
igan State University, 1951 ; M.A. in psychology, Columbia Univer- 
sity, 1960. Arther has been in private practice in New York City since 
1953. He founded Scientific Lie Detection, Inc., cofounded the National 
Training Center of Polygraph Science. He has taught at Brooklyn 
College, Seton Hall University, the John Jay College of Criminal 
Justice, and the Graduate School of Public Administration of New 
York University. He has authored over 200 professional articles and 
two books. Arther is a member of the Academy of Certified Polygraph- 
ists and the American Polygraph Association. 

(28) Charles R. Jones — B.S. in education (major in social science) ; 
completed National Training Center of Polygraph Science in 1959. 
Jones has been an instructor at the police training school in Charleston, 
W. Va., and currently teaches at the Zonn Institute of Polygraph, 
Inc., in Atlanta, Ga. He joined the Lincoln M. Zonn firm in 1961. Jones 
is a member of the American Polygraph Association and was elected 
vice president in 1976. 

(29) Benjamin Frank Malinowski — retired Army warrant officer, 
with a career in criminal investigation and polygraph examinations. 


♦The same panel was to conduct an analysis of the James Earl Ray polygraph 
examinations. 
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He has been an instructor at the U.S. Army Military Police School, 
Fort Gordon, Ga. He attended the National Training Center of Poly- 
graph Science in 1966. From 1967 to 1969 he was an operations officer 
with the Southern European Criminal Investigations task force. In 
1975, he founded the Malinowski Polygraph Service. He is a member 
of the American Polygraph Association, and a former director of 
the Georgia Polygraph Association; twice president of the Georgia 
Polygraph Association ; author of numerous articles on polygraph and 
criminal investigations, and formerly president of the Zonn Institute 
of Polygraph. He is also a nationally recognized speaker on polygraph 
and criminal investigations. 

Examination 'procedures 

(30) On March 6, 1978, a letter was sent to each panel member in- 
forming him of the materials available relating to the Ruby poly- 
graph. They were : 

1. The original polygraph charts. 

2. A stenographic transcript of the entire examination, including 
the pretest and posttest Interviews. 

3. Testimony of Dr. Beavers, given before the Warren Commis- 
sion, concerning Ruby's medical condition at the time of the 
examination. 

4. Testimony of FBI Special Agent Herndon, the FBI polygraph 
examiner, before the Warren Commission. 

5. Expert medical testimony given at Ruby’s trial. 

(31) Each panel member was asked to review the list and inform 
the committee if they required all items or additional material. Each 
responded that the first four items were necessary and that the medi- 
cal testimony at Ruby’s trial would not be required. On May 19, 1978, 
copies of the materials other than the medical trial testimony were 
sent to each expert. 

(32) The procedures were that: (1) Each polygraphist would con- 
duct an independent examination of the materials; (2) the panel 
would then meet to discuss each member’s findings; (3) a final joint 
panel renort would be prepared and submitted to the select committee. 

(33) The experts were asked to focus on the following major areas : 

1. The circumstances surrounding the administration of the 
examination. 

2. Any problems created by the medical condition, age, mental sta- 
bility, et cetera, of the subject. 

3. The procedure/technique used by the expert in administering 
the examination. 

4. The analysis of the charts. 

( 34) The experts were told, however, that they should not feel con- 
fined by the above areas and should comment on any factor they 
considered relevant. 

(35) On June 22, 1978, the three panelists and two committee staff 
members met at the Algonquin Hotel in New York Citv. The National 
Archives agreed to have the original charts taken to this meeting. At 
this time, the experts reviewed the original charts and discussed the 
polygraph examination. The panel was unanimous in its evaluation 
and agreed that Arther would be responsible for writing the panel’s 
Rubv report, subject, of course, to the review and approval of the 
other two panel members. (85) 
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(36) The panel conducted its review using the state of polygraph 
technology in 1964. However, since the panel's review involved basic 
polygraph principles, the comments and conclusions are still timely. 

REPORT OF THE POLYGRAPH PANEL 

Crucial factors affecting the examination 

(37) The panel noted the four factors mentioned by Herndon as 
having a detrimental effect on the examination : The time elapsed since 
the shooting; Ruby’s extensive prior interrogation; the many people 
present during the examination; and the great number of relevant 
questions asked. (80) 

(38) The panel believed these factors had a serious negative impact 
on the validity and reliability of the polygraph examination. Because 
Ruby had been extensively interrogated previously, Herndon should 
have been sure that the polygraph examination was very carefully 
conducted. 

(39) When first approached by the Commission, Herndon immedi- 
ately should have explained the polygraph’s limitations. He should 
have refused to compromise the validity and reliability of the poly- 
graph procedure by letting it become yet another interrogation of 
Ruby. 

(40) Herndon himself considered the procedure to be more an in- 
terrogation than a polygraph examination, as seen in his testimony 
before the Commission with regard to test series 9 : 

Mr. Herndon. Yes, there was at this point in the interroga- 
tion. Realizing the Commission had a large number of ques- 
tions they wanted to ask, it was decided at this point, in view 
of the fact that we had asked the main critical questions, to 
proceed with what I call direct interrogation, that is that each 
and every one of the questions asked is a relevant question, 
and that there are no irrelevant questions or control questions 
asked. (87) 

And again, discussing test series 9A, he testified : 

Mr. Herndon. This was done in order to save time inasmuch 
as the interrogation was becoming rather lengthy at this 
point, and Mr. Specter indicated he was anxious to proceed 
and to complete the rest of the questions that we had agreed 
upon with all those parties that were interested in this inter- 
rogation. (&?) 

(41) Note that in the above quotes Herndon uses the term “interroga- 
tion” four times, but not once does he use the term “polygraph exami- 
nation.” If the events of July 18 were considered an interrogation 
rather than a polygraph examination, the panel would be far less con- 
cerned with what it felt were gross abuses of basic polygraph prin- 
ciples. However, since Herndon rendered his opinions as a “polygraph 
examiner,” the panel evaluated Ruby’s charts as a polygraph exami- 
nation. 

(42) The panel was also verv concerned about the number and move- 
ment of people in the examination room. During the pretest inter- 
views, as many as 10 persons were present. Two left for the testing 
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phase, returning for the next pretest interview. Since there was a 
series of 13 pretests and then tests, such comings and goings certainly 
must have caused distractions. 

(43) Herndon himself testified: 

Mr. Herndon. Normally during a polygraph examination 
the only ones in the room are the examinee and the examiner, 
and during Bureau proceedings we usually have another 
agent in the room out of sight that takes notes. It is considered 
an undesirable factor to have many people present in the room 
during a polygraph examination, particularly if these people 
are involved in any way in the case, such as the defendant’s 
attorney or someone who has a personal and keen knowledge 
in the proceedings. In this particular instance, it appeared to 
me that Mr. Ruby divorced the presence of these people from 
his mind during his response to the questions. However, it 
should be considered a factor which is one that could tend to 
negate a valid conclusion with regard to chart interpreta- 
tion.^#) 

(44) The panel believes the presence of eight persons in the exami- 
nation room seriously impaired the examination. Any momentary dis- 
traction during the examination could cause the examinee to react, 
thereby recording a “lie” reaction on the polygraph chart. Herndon 
could well think this reaction was a true reaction to a lie, especially 
when reviewing the charts at a later time. Further, the panel found 
that Herndon never repeated a relevant question. The possibility of 
uncorroborated reactions which are false becomes very crucial in the 
evaluation of the Ruby polygraph examination. 

(45) Herndon should have insisted, long before the date of the exam- 
ination, that the standard procedure be followed whereby only the 
polygraphist and the person are in the room. If others had a need to 
observe the examination, then a room with a one-way mirror, a sound 
system, and perhaps a recording device could have been used-^all 
standard procedures since the 1930’s. A recorder might also have elim- 
inated the need for the presence of a reporter in the examination room. 
A recorder generally provides a more accurate record. The Dallas 
Police Department had available a specially prepared and equipped 
room which would have allowed for a much more professional and 
conducive atmosphere. (00) 

(46) A third factor the panel finds impaired the Ruby polygraph 
examination concerned the number of relevant test questions asked. 
The panel members believe it showed total disregard of basic poly- 
graph principles. 

(47) The crux of every polygraph examination is the number of 
test questions and how they are worded. When the Ruby examination 
was conducted, the primary textbook on the subject was “Lie Detec- 
tion and Criminal Interrogation,” by Fred E. Inbau and John E. Reid 
(3d ed., 1953). This book recommends three relevant questions, since 
the more a person is tested, the less he tends to react when lying. That 
is, sooner or later, liars become so “test-tired,” they no longer produce 
significant physiological reactions when lying. One panel member, 
Arther, said that in his 27 years of experience he had never heard of 
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a polygraph examination with more than 17 relevant questions. Yet. 
in the Ruby examination, Herndon asks some 55 relevant questions. As 
Herndon himself stated : 

In normal polygraph procedure it is usual to keep the 
relevant questions down to perhaps several specific critical 
relevant questions and work strictly on those. (91) 

(48) Further, the panel could see no need for the vast majority of 
the relevant questions. It considered most to be trivial in comparison 
with the major issues on which Herndon should have concentrated. For 
example, the following trivial and poorly worded relevant questions 
were asked : 

1. Did you get a Wall Street Journal at the Southwestern 
Drug Store during the week before the assassination ? 

2. Did you go to the Dallas police station at any time on 
F riday, November 22, 1963, before you went to the synagogue ? 

3. Did any close friend or any member of your immediate 
family ever attend a meeting of any group that advocates the 
violent overthrow of the Government? (92) 

(49) The panel concludes that Herndon should have insisted that the 
total number of issues covered be reduced to no more than four. The 
panel suggested, for example, that only the following four relevant test 
questions should have been asked to cover the critical issues (Herndon 
did ask questions similar to three of the areas) : 

Before last November 22, did you ever hear the name of Loe 
Harvey Oswald ? 

Did you murder Oswald to silence him ? 

Did anyone instruct you to murder Oswald ? 

Did you ever talk with Lee Harvey Oswald ? (93) 

Loss of control 

(50) Numerous instances in the transcript of the Ruby polygraph 
examination indicate that Herndon completely lost control over the 
examination. The problem most often stemmed from the ad hoc par- 
ticipation of the observers in the conduct of the polygraph examina- 
tion. (Of course, the panel found the number of observers itself to be 
detrimental to the examination.) 

(51) As an example, the standard pretest procedure is to ask the 
person each question and allow for discussion and a response. This is 
done before any of the components are attached to the examinee. Hern- 
don stated his intention to proceed in this manner, but upon objection 
from Ruby’s attorney, Clayton Fowler, Herndon acquiesced, aban- 
doning this most important aspect of the pretesting phase and disre- 
garding an important polygraph principle. The applicable part of the 
transcript follows : 

Mr. Herxdox. In other words. I am going to tell you what 
the question is going to be and you shall feel free to answer 
it “yes’ 5 or “no.” 

Mr. Fowler. Excuse me. sir. 

Mr. Herxdox. Certainly. 

Mr. Fowler. At this time, Jack. I request that in view of 
the fact that you’re not hooked up, that you do not answer the 
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question and reserve those until such time as you will be on 
the machine. 

Mr. Ruby. That’s fine. 

Mr. Herndon. Then, we will just discuss the questions. 

Mr. Ruby. Do it to your advantage, may 1 add. 

Mr. Herndon. I generally prefer in my practice with the 
polygraph to have the gentleman answer the question so that 
he knows he has already answered it, and as a matter of 
record, he knows that that question is coming along. 

Mr. Ruby. Please let me do it, will you? [Addressing Mr. 
Fowler.] 

Mr. Fowler. [No response.] 

Mr. Herndon. I will bow to whatever Mr. Specter or coun- 
sel wants to do in this regard. 

Mr. Ruby. Fowler, I hate to dispute with you, but let me 
do it this way ? 

Mr. Fowler. Well, Jack, again, Mr. Alexander is here and 
again I tell you this — that the answers to some of these ques- 
tions could be absolutely very detrimental to you. 

Mr. Ruby. They can’t be. 

Mr. Fowler. I’m talking about from a legal standpoint. 
Now, morally, 1 know how you feel and you want to do the 
best you can for the commission. 

Mr. Ruby. I will. 

Mr. F owler. But by the same token, this gentleman over 
here [referring to Mr. Alexander] represents the State, who 
at this time is not representing you. Now, if we could allow 
Mr. Alexander to have the benefit of the nature of the ques- 
tions, with the exception of the answers — if this it what Jack 
wants — but I do not want Mr. Alexander to have the benefit 
of the answers. 

Mr. Specter. The test may be conducted either way. As Mr. 
Herndon has explained, he has a slight preference to have the 
answers, but the ultimate decision on that is up to Mr. Ruby 
and his counsel. The commission will proceed in either 
manner. 

Mr. Ruby. It’s unfortunate that my attorney, Mr. Fowler, 
don’t see as I do. I w^ould like to give every cooperation with- 
out the slightest fraction of interference. That’s why I re- 
quested that. You won’t let me do it that way, huh, Fowler? 

Mr. Fowler. I’m requesting that you do not, Jack. 

Mr. Herndon. It will be no problem. { 94 ) 

(52) Other examples of Herndon’s loss of control abound. For ex- 
ample, on one page of the transcript he makes only two short state- 
ments; { 95 ) at another point, a discussion by the observers about one 
question occupies almost six pages and includes an argument between 
Ruby and his attorney, Fowler, about who should be present in the 
room -{ 96 ) At other points, Ruby is reminded by Fowler that he could 
be convicted of first -degree murder by telling the truth and that he 
should not even be taking the polygraph examination. And at still 
another point, Herndon seeks the advice of Warren Commission attor- 
ney Specter about the phrasing of a question. { 97 ) 
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(53) A good example of an objectionable result that occurred be- 
cause of Herndon's loss of control takes place as follows. Just before 
test series No. 4, Ruby's responses were very erratic. He appeared to 
have “gone to pieces.’' Herndon later attributed this to fatigue, citing 
this as “the first series where Mr. Ruby tends to show a little fatigue.” 
(98) 

(54) However, just before that series had started, Ruby had had a 
private conversation from 4:13 to 4:15 with another of his attor- 
neys, (99) whom Ruby previously had not wanted in the examination 
room, as shown by this : 

Air. Ruby. Did you get your pants sewed up, Joe? 

Mr. Toxahill. It went through to my leg. 

Mr. Ruby. That was a pretty rough brawl we had, wasn’t 
it, Joe? 

Mr. Toxahill. Yes. 

Mr. Ruby. Joe, I’d appreciate it if you weren’t in the room. 

Can I ask you to leave, Joe ? 

Mr. Toxahill. I’ll be glad to leave, if you want me to, Jack. 

Mr. Ruby. As a matter of fact, I prefer Bill Alexander to 
you, you’re supposed to be my friend. 

Mr. Toxahill. Let the record show that Mr. Ruby says he 
prefers Bill Alexander being here during this investigation, 
who is the assistant district attorney who asked that a jury 
give him the death sentence, to myself, who asked the jury to 
acquit him, his attorney. (TOO) 

(55) Ruby then had two off-the-record conversations with Alex- 
ander — from 4:15 to 4:18 and from 4:22 to 4:25, (101) followed by 
still another extremely long argument as to the wording of just one 
test question, with five people taking part in the discussion: (102) 
“Were you in the Dallas Police Department jail at the time Lieutenant 
Pierce’s car drove out of the basement ?” (103) 

(56) The panel questioned Herndon’s conclusion that it really was 
fatigue that caused Ruby to “go to pieces” on this particular test, 
believing it might have been due either to something said during the 
three private conversations or to the argument over the wording of 
that one question. Perhaps it simply was the chaotic nature of the 
entire situation. 

(57) The panel believed that the participation of the observers 
and the various asides never should have been allowed by Herndon. 
The panel concluded that Ruby was probably distracted, both mentally 
and physicaly, making a difficult examination even more difficult to 
conduct successfully. 

Other factors 

(58) In addition to the factors discussed above which impaired the 
Ruby polygraph examination, the panel concluded that 10 additional 
factors, of perhaps less importance, further reduced the validity and 
reliability of the examination. These are as follows : 

(59) 1. It is generally agreed that the best time to examine is in the 
morning, because then the great majority of persons are both physi- 
cally and mentally “fresh.” As the day progresses, a person normally 
tires. Since the polygraph mainly records physical change induced by 
mental stimulation, a tired person does not react to stimulation as well 
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as a rested person does. Although Ruby most likely was a night- 
oriented person as a result of his occupation as a nightclub owner, by 
July 18, 1964, normal prison routine no doubt had changed his orienta- 
tion. The panel therefore concluded that the examination should have 
started early in the day, perhaps around 8 a.m. As it was, the exam- 
ination started at 2:23 p.m., with the first test beginning at 3:10 
p.m.(ift£) 

(60) 2. When administering an extremely difficult examination, most 
experts advocate reexamination on a later date to check the reliability 
of the first examination, that is, will the same reactions be obtained on 
the reexamination? Ruby was never given a second polygraph exami- 
nation, nor is there any indication that one was ever considered. After 
reviewing the charts, each panel member believed strongly that a 
reexamination was absolutely essential for at least three reasons: 

(61) a. It is a basic and commonly accepted polygraph procedui'e. 

(62) b. Herndon did not repeat relevant questions, thereby provid- 
ing no possible corroboration of the results. 

(63) c. All of the adverse factors working against the orderly 
conduct of the examination made the results of the examination 
suspect, at best. 

(64) 3. The panel concluded that the polygraph instrument was 
either improperly adjusted, or defective, or both. It made three trac- 
ings, two of which are so totally inadequate that they appear to be 
defective. The breathing tracing is particularly poor, either because 
the sensitivity was maladjusted or possibly because the pneumograph 
tube was not properly placed on Ruby. The amplitude of the breathing 
tracing is not even minimally acceptable in any of the 13 tests. The 
panel found this to be a constant handicap in analyzing this extremely 
important tracing and interpreting the charts. Sufficient amplitude is 
critical because the polygraphist looks for changes in the breathing 
pattern. Often such changes are minute and simply do not appear when 
the amplitude is small to begin with. 

(65) The panel found the galvanic skin response (GSR) tracing 
to be of minimal help in analyzing Ruby’s charts. The main problem 
with the GSR in the first session (before the break) is a lack of sen- 
sitivity due to Herndon’s setting the sensitivity at one-fourth of max- 
imum. He decreased it to one-fifth for the third series of questions. The 
panel noted that it should have been tried at a maximum sensitivity 
prior to the first test, where probably it should have remained for the 
entire examination. Had the sensitivity been higher, the polygraph 
probably would have produced an adequate tracing, that is, one that the 
panel could analyze. 

(66) The panel could provide no explanation for why Herndon de- 
creased the sensitivity for the third series. In fact, generally recognized 
principles in 1964 called for the sensitivity to be continually increased. 

(67) After the break, the examination commenced with series 5 
through 11, with the sensitivity set at one-fifth of maximum. 

(68) The panel concluded that during this entire session, the GSR 
was completely defective. At best the polygraph appeared to be in ex- 
tremely poor condition. In an examination of this importance, a back- 
up polygraph should have been available and. in the panel’s view, 
should have been used. The examination should have been stopped un- 
til another polygraph could be obtained. 
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(69) 4. Herndon’s definition of a “control” question goes far beyond 
the generally recognized definition, as discussed in the leading book 
of the day by Inbau and Reid. The “control” question, developed by 
Reid in 1943, is one similar but unrelated to the crime being investi- 
gated to which the expert knows the correct answer and to which the 
person will probably he. If the person’s reaction to a properly worded 
control is more pronounced than to the relevant questions, he is con- 
sidered to be truthful. On the other hand, if his reaction to the relevant 
questions is more pronounced, he is considered to be lying to the 
relevant questions. 

(70) If the control questions are properly worded, it is very possible 
that a person lying to the relevant questions will appear to be truthful. 

(71) Herndon’s control questions were not correctly worded. He 
defined a “control” question as one to which the person will have some 
emotional response. {105) Thus, he used such controls as: 

1. Have you ever been arrested ? ( 106 ) 

2. Are you married? (107) 

3. While in the service did you receive any disciplinary action ? (108) 

4. Have you served time in jail ? (109) 

5. Did you attend the synagogue regularly ? (110) 

(72) It "is obvious that not one of the above questions is a control, 
as defined by Inbau and Reid. For example, to the question, “have 
you ever been arrested?”, Ruby answered “yes.” Therefore, it is not a 
lie, yet Herndon considered it to be a control question. (Ill) 

(73) Further, Herndon violated a basic rule that surprise questions 
should never be used as controls. For example, while asking a series, 
he says, during the test, “have you ever been known by another name? 
Don’t answer that question. Skip it. Just sit and relax.” (112) 

(74) Such talk by the expert should automatically prevent this ques- 
tion from being used in the chart analysis. Yet Herndon uses it as a 
control. He testified : “The only significant change physiologically 
during series No. 2 was in Mr. Ruby’s response to the question, ‘Have 
you ever been known by another name?,’ portrayed by an increase in 
his blood pressure.” (118) 

(75) Such a procedure can easily lead to a mistake, particularly in 
indicating a liar to be truthful. In fact, if one wants to generate a 
truthful response on the chart when testing a liar, one could ask a 
surprise question, then immediately give extensive instruction regard- 
ing it, and thereafter evaluate it as a control question. In such a situa- 
tion, at least 95 percent of the liars will give a more intense physio- 
logical reaction than they will to the relevant question to which they 
are lying. 

(76) 5. What Herndon considers to be irrelevant questions often do 
not meet the criteria for an irrelevant question. The generally accepted 
definition of an irrelevant question is a meaningless, nonemotional 
question which the polygraphist knows the person will answer truth- 
fully, e.g., “Do you live in the United States”, or “Right now are you 
in Texas?” 

(77) It was difficult for the panel to determine if Herndon considered 
certain questions to be irrelevant s or controls. In fact, he himself 
confused their distinction. For example, question 4 in series 3 is offi- 
cially listed as an irrelevant (“Are you married?”), yet Herndon used 
it as one of his control questions. (11 j) 
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(78) Following are several examples of irrelevant questions, as indi- 
cated on Herndon's question sheets, which the panel concluded were 
improperly classified. The panel found these questions to be more 
relevant, at times, to the important issues than the questions Herndon 
had listed as relevant. 

1. Is your last name Ruby? (Originally his name was Rubenstein, 
and Herndon asked this question even after being told that Ruby 
changed his name from Rubinstein.) { 115 ) 

2. Did you take any medication this morning ? 

3. Have you answered these questions truthfully ? 

4. Are your parents alive? (Both are dead, and after his father died 
Ruby went to the synagogue “consistently for 11 months, morning 
and evening.”) { 116 ) 

5. Are you tired? 

6. Do you intend to answer the questions truthfully ? 

7. Were you at one time employed by a union? (There was also a 
relevant question, “Did you shoot Oswald because of labor union 
influence?”) { 117 ) 

8. Is everything you told the Warren Commission the entire truth? 

(79) 6. It is customary to repeat every question at least on a second 
test. This is done in order to establish the consistency (reliability) of 
the polygraph reactions. This was not done in the Ruby examination. 
Therefore, there was no way for Herndon to establish the reliability 
of the relevant questions. 

(80) Hence, the possibility that a “lie reaction” to a control was 
caused by something other than a lie remains an open issue. This is 
particularly important because there were so many possible distrac- 
tions in the examination room. 

(81) 7. Between tests, a polygraphist should not tell a person if the 
tracings indicate truthful or iying responses to the relevant questions. 
This is particularly important in case a liar has some method of “beat- 
ing the lie detector.” If he believes he is coming across as truthful, he 
is reassured that his method is working. Thus, he will feel less uneasy 
when he lies, producing less dramatic reactions. 

(82) In spite of this, after completing the first series, Herndon told 
Ruby : “Mr. Ruby, there are two questions I want to ask you about on 
our first series.” At this point he discussed only the questions having 
to do with Ruby’s middle name and the question having to do with 
whether Ruby had ever been arrested. Herndon did not mention the 
relevant questions, which could easily have led Ruby to believe that 
he had “passed” the test in regard to the relevant questions. { 118 ) 

(83) Herndon finished the discussion of series 1 with the comment: 
“Mr. Ruby, you are now a veteran of the first series. You did real well. 
You cooperated very fine.”(//P) 

(84) Such statements could easily be interpreted by Ruby as mean- 
ing that he seemed to be truthful (to the relevant Questions) , especially 
when Herndon stated, “You did real well.” 

(85) If Ruby had lied on the first test, he would have had good 
reason to believe he had beaten the polygraph. Such knowledge cer- 
tainly would have reduced his fear of lying, hence his lying reactions 
would have been reduced in subsequent questioning. 

(86) And again, just as the first series is ending (prior to the break 
at 4:45 after series 4), Herndon stated: “You’ve done very well thus 
far, Mr. Ruby, as far as cooperating on the examination.” { 120 ) 
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(87) 8. A great deal of thought and preparation is necessary to 
conduct a quality polygraph examination. When a case is compli- 
cated or the examination conditions adverse, more preexamination 
preparation is necessary. 

(88) In the panel's opinion, Herndon appeared largely unprepared 
to conduct the Ruby examination. Herndon testified that he knew 
the issues the Warren Commission wanted covered. (121) However, 
it appeared that all questions were not prepared in written form 
before the day of the examination. For example, as the first phase 
of the examination was being completed, Herndon said: “We will 
have to prepare some more questions/' Specter: “May the record 
show that Mr. Alexander and Mr. Tonahill are now back in the room, 
and we are going to take a brief recess/’ (122) The “brief recess’’ 
lasted 1 hour and 40 minutes, during which time Ruby apparently 
was left in the examination room. (123) 

(89) 9. The panel concluded that Herndon often used techniques 
in conducting the polygraph examination which did not conform 
to generally recognized principles of polygraphy. An example is test 
series 3A, which apparently was a “searching peak-of-tension test.” 
A searching peak-of-tension test usually contains six or seven logical 
questions on the same issue. The polygraphist does not know which 
one is actually true. It is hoped that the liar will give a lying reaction 
to the appropriate question, thus permitting the expert to learn infor- 
mation not previously known. This test is usually given to locate 
loot and/or weapons, learn the names of accomplices, determine the 
amount of money embezzled, et cetera. 

(90) The panel found the wording of the basic question in this 
series — (“When did you first decide to shoot Oswald?”) — to be very 
poor. This question ignored the possibility that Ruby might have 
been ordered to murder Oswald. The panel also found other choices 
to be poor. For example, the possibility that Ruby may have decided 
to shoot Oswald on the previous Friday night or the next Saturday 
afternoon were not even asked. 

(91) 10. It is generally agreed that the more a person is tested, the 
less responsive he becomes. If a liar is tested enough times, sooner or 
later, his reaction to lies will be no more intense than to control and 
relevant questions. He therefore will appear truthful when lying. For 
this reason, the great majority of the recognized polygraph techniques 
limit the number of test groups to five or less, with no more than two 
different series of questions. Most call for the entire examination to 
be concluded within 2 hours. Panel member Richard Arther, for ex- 
ample, uses just one series of four relevant questions, asked in three 
separate test groups. 

(92) The Ruby examination consisted of 13 groups of questions, with 
the actual examination starting at 2 :23 p.m. (12k) and ending at 8 :59 
p.m. (125) Even though there supposedly was a break of 100 minutes, 
the testing should never have been resumed that day. 

( 93 ) Herndon himself recognized this : 

Mr. Specter. Is there any overall limitation on the amount 
of time that a person can appropriately take a polygraph 
examination ? 

Mr. Herxdox. Yes; there is a limitation. Certainly if a 
person is interviewed with polygraph at great length, in 
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due time he is bound to become desensitized to the technique. 

In other words, the pressure on his arm and the technique 
itself becomes less valid as the increase in time proceeds. 

Mr. Specter. Did Mr. Ruby ever become desensitized to 
the technique? 

Mr. Herxdox. I believe in the last series of the first session, 
which I believe is series 4, Mr. Ruby showed some indica- 
tions of becoming fatigued and displayed some tiredness in, 
the charts. Also, I might add in the later phase of the ex- 
amination, in the latter series, there was some indication 
that he was approaching this desensitization that I have 
mentioned before. {126) 

(94) The panel concluded that the Ruby examination was far too 
long. 

Chart analysis 

(95) The panel concluded that the Ruby polygraph examination was 
probably invalid and unreliable. As discussed above, the panel found 
serious flaws in the examination procedures. The questions were es- 
pecially poorly worded. The polygraph instrument itself was either 
incorrectly adjusted or defective in its operation. The panel could 
render no opinion regarding the examination results. 

(96) Of the 13 test groups, the first and second are perhaps the 
most valid in that they were conducted when Ruby was still “fresh.” 
Because of the importance of the relevant questions in these two tests, 
the panel has briefly summarized its opinion about them. 

(97) The relevant questions on the first series and Ruby’s answers 
were : 

1. Did you know Oswald before November 22, 1963? 

Answer. No. 

2. Did you assist Oswald in the assassination ? 

Answer. No. 

(98) Herndon concluded from his analysis of the charts that Ruby 
was truthful in answering these two relevant questions. He arrived at 
this conclusion by comparing Ruby’s response to the control question 
(Have you ever been arrested? Answer: Yes.). 

(99) As previously noted, the panel believed this to be an extremely 
poor control question. 

(100) Herndon testified that Ruby’s physiological response to this 
control question was recorded on the charts in terms of a “noticeable 
rise in his blood pressure.” {127) The panel took issue with this con- 
clusion because the rise in blood pressure occurred at least 7 seconds 
after Ruby answered. A response normally never occurs this long 
after the question. The typical reaction, would be in 1 or 2 seconds. 
Further, the panel noted that at the point of the rise in blood pressure, 
Herndon indicated on the chart (as “MF”) that Ruby moved his feet. 
The panel believed that the rise in blood pressure most likely was 
caused by Ruby’s movement and not his physiological reaction to the 
“control” question. This conclusion is corroborated by the fact that 
Ruby’s breathing remained relaxed at the time of the rise in blood 
pressure, and the Galvanic skin response showed no reaction. 

(101) In fact, the reactions to the preceding question — (Did you 
assist Oswald in the assassination?) — showed the largest valid GSR 
reaction in test series No. 1. In addition, there is a constant suppres- 



218 


sion of breathing and a rise in blood pressure at the time of this 
crucial relevant question. From this test, it appeared to the panel that 
Ruby was possibly lying when answering “no” to the question, “Did 
you assist Oswald in the assassination?” This is contrary to Herndon’s 
opinion that Ruby was truthful when answering that question. 

(102) The relevant questions on the second series and Ruby's an- 
swers were : 

1. Are you now a member of the Communist Party ? 

Answer. No. 

2. Have you ever been a member of the Communist Party ? 

Answer. No. 

(103) Herndon concluded that Ruby was truthful when answering 
these two questions. He testified that the only significant physiological 
change noted occurred in response to the question, “Have you ever 
been known by another name?” The response identified by Herndon 
was a rise in blood pressure. (128) However, Herndon stated that Ruby 
later said he was confused on how to answer the question because he 
had changed his name from Jack Rubenstein years before. Herndon 
testified that other variations in the breathing tracing were caused by 
Ruby’s hesitating to answer some questions due to their length. {129) 

(104) The panel noted that according to the transcript of the exam- 
ination, Ruby did not answer the question about his having another 
name. Herndon told him not to answer because they had not reviewed 
it during the pretesting phase. (130) The panel concluded that Ruby’s 
reaction was simply a false reaction to Herndon’s unorthodox instruc- 
tion after he asked the question. On the other hand, the panel noted a 
large rise in blood pressure in response to the question, “Have you 
ever been a member of the Communist Party?”, to which Ruby 
answered, “no.” 

(105) This question also evoked by far the most dramatic breathing 
reaction. Although Herndon claimed that the only variation in breath- 
ing in this series is caused by the length of the questions, this was 
certainly a short question, and it is much more likely he was referring 
to other questions. ( 131 ) 

(106) In fact, in regard to the question, “Are you a member of the 
Communist Party Herndon stated, “there was no significant physio- 
logical change.” '{13%) However, Herndon himself apparently wrote 
on the chart on this question, “slight suppression,” which indicates 
a specific emotional change and one which is an excellent indicator of 
lying. 

(107) It is interesting to note that during the entire first testing ses- 
sion this is the only place where Herndon wrote on the chart anything 
having to do with the breathing, except on series 4, when he wrote as a 
general comment, “Breathing irregular.” 

?108) In summary, the panel strongly disagreed with Herndon’s opin- 
ions, and specifically with series 1 and 2, as discussed above. The panel 
concluded that the “lie” reactions on these two tests occurred on ques- 
tions different from those suggested by Herndon. Based on its analysis 
of the charts themselves, and not considering the negative factors af- 
fecting the veracity of the examination, the panel could not form an 
opinion that Ruby told the truth when answering “No” to the four 
relevant questions asked on test series 1 and 2. On the contrary, the 
panel found more indication that Ruby was lying in response to these 
four questions. 
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(109) It is emphasized by the panel, however, that no opinion could 
be rendered on the validity of this examination or the reliability of 
the results for the numerous reasons discussed in this report. 
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SIS5S 



INTRODUCTION* 


(1) Several critics of the Warren Commission have speculated that 
there were two Lee Harvey Oswalds. Two versions of this theory have 
been put forward. One is that the real Lee Harvey Oswald never re- 
turned from the Soviet Union; instead, an imposter was sent on a 
sinister mission. The second is that others, for whatever purposes, 
used Oswald’s name. 

(2) One of the first proponents of the two-Oswald theory was a 
philosophy professor named Richard Popkin, who in 1966 published 
a book entitled “The Second Oswald.” (1) Popkin cited the numerous 
instances recounted in the Warren Commission report in which people 
claimed to have seen or dealt with Oswald under odd or suggestive 
circumstances. Examples included Oswald being seen at a rifle 
range, (2) driving a car, (3) and in the company of two Latin-looking 
men seeking financing for illegal activities from Mrs. Sylvia Odio (a 
Cuban refugee leader in Dallas). (J) Popkin concluded that the cases 
of apparent duplication could plausibly be interpreted as evidence that 
Oswald was involved in a conspiracy, culminating in the events of 
November 22, 1963. (5) 

(3) Sylvia Meagher, in “Accessories After the Fact,” also criticized 
the Commission for not seriously considering the two Oswald pos- 
sibility, “* * * much less evaluate [ing] the evidence for or against 
such an explanation.” (6) 

(4) The Warren Commission discounted the incidents, principally 
on grounds that they had occurred when it was concluded that Oswald 
was elsewhere — in Mexico at the time of the rifle practice, (7) en route 
to Mexico at the time of the Odio meeting. (8) It dismissed other 
incidents because they involved activities in which Oswald apparently 
did not engage, such as driving. (9) 

The committee's approach 

(5) In an effort to resolve the two-Oswald issue, the committee 
decided to convene a panel of experts to examine samples of hand- 
writing attributed to Oswald. These samples were taken from numer- 
ous documents purportedly written and signed by Oswald in the last 
7 years of his life. They were organized according to five significant 
periods: (1) October 1959 through September 1959, when Oswald was 
in the Marines; (2) October 1959 through June 1962, when Oswald 
was in the Soviet Union; (3) July 1962 to September 1963, when 
Oswald lived in Dallas and then in New Orleans; (4) the final week 
of September 1963, when Oswald visited Mexico; and (5) from the 
end of September 1963 to the day of the assassination, when Oswald 
lived in Dallas. The panel was to determine if the handwriting on the 
documents was that of one person. 


♦Materials submitted for this report by the committee’s questioned documents 
panel were compiled by HSCA staff members G. Robert Blakey and Whitney 
Watriss. 
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(6) The committee also decided to retain another expert to verify, 
independently, that one or more of Oswald's signatures was in fact 
his. To make such a determination, the committee sought all finger- 
print cards wdiich Oswald had signed. Three were found in the FBI 
records, two of which were signed: One, dated October 24, 1956, was 
from Oswald’s induction into the Marines; the second, of August 9, 
1963, was from his arrest in New Orleans; and the third, unsigned, 
was dated November 22, 1963, the day of his arrest after the assassina- 
tion. The expert was to determine if the fingerprints were all Oswald’s, 
which would verify the signatures as Oswald’s. 

(7) The committee reasoned that if these determinations could be 
made, the two-Oswald theory would be far less plausible. If not, it 
would be more authoritatively established. 

(8) This approach of the committee was substantially different 
from that of the Warren Commission. The Commission had used the 
documents for evidentiary purposes, for example, to determine if 
Oswald had used the alias “Hidell” or to link Oswald with the purchase 
of the Mannlicher-Carcano rifle. It had accepted as fact that certain 
of the documents had actually been signed or written by Oswald and 
compared these with “unknown” documents to establish evidentiary 
links. 

(9) The committee, on the other hand, did not assume that any of 
the documents were written by Oswald. Instead, it sought to prove 
that one or more signatures were positively Oswald’s and that all the 
documents had been written by the same person. 

Selection of the experts 

(10) The committee asked the president of the American Society 
of Questioned Document Examiners for recommendations on the 
leading experts in the field of questioned document examination, 
specifically handwritten documents. The committee then asked each 
of the people he recommended for their suggestions. Three names 
appeared consistently. After ascertaining that none had had a prior 
connection with the FBI or the Kennedy case, the committee requested 
that they undertake an examination of various documents. The panel 
members, all of whom belong to the American Society of Questioned 
Document Examiners, were Joseph P. McNally, David J. Purtell, and 
Charles C. Scott. 

(11) McNally received a B.S. and an M.P.A. in police science from 
the John Jay College of Criminal Justice, University of New York 
City in 1967 and 1975 respectively. He started in the field of questioned 
document identification in 1942 with the New York Police laboratory. 
He has been supervisor of the document identification section of the 
police laboratory, training officer in the police academy, commanding 
officer of the police laboratory, and handwriting expert in the district 
attorney’s office of New York County. He retired from the police de- 
partment with the rank of captain in 1972 and entered private practice. 
He serves as a consultant to New York’s Human Resources 
Administration. 

(12) McNally is a fellow of the American Academy of Forensic 
Sciences, and a member of the International Association for Identifi- 
cation, and the American Society for Testing and Materials. He has 
lectured at the University of New York City, Rockland College, and 
the New York Police Academy. 
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(13) Purtell received a Ph.B.. with a major in mathematics and 
chemistry, from Northwestern University in 1949. He began " his 
career in questioned document identification in 1942 with the Chicago 
Police Department, where he served as document examiner in the 
scientific crime detection laboratory. He retired in 1974 as chief docu- 
ment examiner and captain of police, and entered private practice in 
1973. 

(14) Purtell is a fellow of the American Academy of Forensic 
Sciences and served as chairman of the questioned document section 
and chairman of the program committee. He is a past vice president 
and president of the American Society of Questioned Document Ex- 
aminers. Purtell has lectured at Northwestern University, the Uni- 
versity of Illinois, the University of Indiana and St. Joseph’s College, 
among other schools. He has presented and published numerous 
scientific papers. 

(15) Scott received an A. A. degree from Kansas City Junior Col- 
lege in 1930 and a J. D. from the University of Missouri School of Law 
in 1935, whereupon be became a member of the Missouri bar. While at- 
tending law school, he founded the University of Missouri at Kansas 
City Law Review and was its first editor-in-chief. He began his career 
as a questioned document examiner with the Federal Reserve Bank in 
1935 and has been in private practice since 1946. The first edition of his 
three-volume book, “Photographic Evidence,” was published in 1942. 
Now in its second edition, it has become the standard textbook on the 
subject. 

116) Scott served on the first board of directors of the American 
Board of Forensic Document Examiners. He has conducted seminars 
on scientific document examination for more than 20 State bar asso- 
ciations, written numerous professional articles, and, since 1954, has 
been an adjunct professor of law at the University of Missouri School 
of Law. 

I IT) The expert selected for the print — finder and palm — analysis 
was Vincent J. Scalice, president of Forensic Control Systems, Inc., of 
New York City. 

(18) Scalice, before entering private practice, served with the New 
York City Police Department from 1956 to 1977, where he attained 
the rank of detective first grade. He has been a lecturer and instructor 
on crime scene examination and latent print identification at the New 
York City Police Academy, a lecturer on fingerprint identification and 
courtroom technique at Brooklyn Law School, and he formulated and 
taught a course on crime scene examination for the detective division 
of the New York City Police Department. 

Issues addressed by the experts 

(19) The committee asked McNally, Purtell, and Scott to address 
four issues : 

1. Were the signatures “Lee Harvy Oswald” and “Lee H. Oswald” 
on the various documents written by the same person? 

2. Was the script writing on the various documents, which was 
purported to be Oswald’s, done by the same person ? 

3. Was the Russian writing on the various documents, which was 
purported to be Oswald’s, done by the same person? 

4. Was the “historical diary” written in one sitting? 
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(20) Subsequently, the committee asked Purtell and McNally to 
look at whether the signature a A. J. Hidell” on the June 15, 1963, 
Fair Play for Cuba card was written by Marina Oswald. In addition, 
McNally was asked to determine whether the signature “Jack Ruby” 
on the undated Cuban identification card had been written by Jack 
Ruby. 

(21) Scalice was asked to verify that the finger and palm prints 
which appeared on the three cards were of the same person. Subse- 
quently, he was asked to examine some other documents. 

Evidence examined 

(22) Handwriting. — The committee gathered some 50 documents to 
be examined.* Following is a list and description of those items. 

1. October 24, 1956. Original of U.S. Marine Corps enlistment 
contract and record, service No. 1653230, signed Lee Harvy Os- 
wald. Blue ink; nib pen. Location: Department of Defense (here- 
inafter DOD). (JFK exhibit F^79.)** 

2. October 24, 1956. Carbon of item 1, with an original signature, 
Lee Harvey Os'wald. Blue ink ; nib pen. Location : DOD (JFK ex- 
hibit F^79a.) 

3. October 24, 1956. Loyalty certificate for personnel of the Armed 
Forces, signed Lee Harvey Oswald. Blue ink; nib pen. Location: 
DOD. (JFK exhibit F^81.) 

4. October 24, 1956. U.S. Marine Corps examination of applicant 
by recruiting officer, signed Lee Harvey Oswald. Blue ink ; nib 
pen. Location : DOD (JFK exhibit F^80.) 

5. October 24, 1956. U.S. Marine Corps record of emergency data, 
signed Lee Harvey Oswald. Blue ink ; nib pen. Location : DOD. 
(JFK exhibit F-478.) 

6. October 24, 1956. Armed Forces fingerprint identification card, 
numbered 327 925 D, signed Lee Harvey Oswald. Blue ink; 
ballpoint pen. Location : Federal Bureau of Investigation (here- 
inafter FBI) . (JFK exhibit F-482.) 

7. October 25, 1956. U.S. Marine Corps miscellaneous information 
and index form (NAVMC 118(1)-PD), signed Lee H. Oswald. 
Blue-black ink; nib pen. This document bears a second signa- 
ture, reading Lee H. Oswald, dated October 28, 1956, blue-black 
ink, nib pen; and a third signature, reading Lee H. Osw r ald, 
dated May 2, 1957, black ink, nib pen. Location : DOD. (JFK 
exhibit F^83.) 

8. May 8, 1958. Identification card, U.S. Forces, Japan, signed 
Lee H. Oswald. Location: National Archives (hereinafter Ar- 
chives). Found in Oswald’s wallet on the day of his arrest. 
(FBI exhibit D-225: B 1-9; JFK exhibit F-505.) 

9. September 10, 1959. U.S. passport No. 1733242, signed Lee H. 
Oswald. Faded blue ink; ballpoint pen. Location: Archives. 
(Warren Commission exhibit 946, hereinafter CE 946; JFK 
exhibit F^86.) 


♦The items listed here number 63 ; the difference in numbers is due to examina- 
tion of more than one copy of an item, that is, an original and a photo 
reproduction. 

♦♦Copies of most of the documents appear at the end of this report. Numbers 53 
and 61 were not available, but are contained in committee files at the Archives. 



229 


10. September 10, 1959. Photograph of passport bearer of U.S. 
passport No. 1733242, appearing on page 4, signed Lee H. Os- 
wald, and photograph of “Baby Lee Oswald/’ on page 14, signed 
June Lee Oswald, father. Black ink; ballpoint pen. Location: 
Archives. (CE 946 ; JFK exhibit F^86.) 

11. September 11, 1959. U.S. Marine Corps notice of obligated 
service, signed Lee Harvey Oswald. Blue ink; ballpoint pen. 
Location : Archives. (JFK exhibit F^85.) 

12. September 11, 1959. U.S. Marine Corps security termination 
statement and index, signed Lee Harvey Oswald. Blue ink ; 
ballpoint pen. Location: DOI). (JFK exhibit F-484.) 

13. September 11, 1959. Carbon copy of Armed Forces of the U.S. 
report of transfer or discharge, signed Lee Harvey Oswald, 
with a carbon copy signature. Location: DOD. (FBI exhibit 
D-18.) 

14. September 14, 1959. Selective Service System registration card, 
signed Lee H. Oswald. Black ink; ballpoint pen. Location: 
Archives. (JFK exhibit F— 487.) 

15. September 14, 1959. Selective Service System registration cer- 
tificate, signed Lee H. Oswald. Black ink ; ballpoint pen. Loca- 
tion : Archives. (JFK exhibit F-505.) 

16. October 16, 1959 to March 27, 1962. Historical diary, 12 hand- 
written pages. (Only p. 11, dated July 15, 1961 to January 4, 
1962, was examined, as all other pages were badly stained with 
fingerprint developer and are entirely unsuitable for handwrit- 
ing examination.) Location: Archives. (CE 24; JFK exhibit 
F-491.) 

17. November 3, 1959. Declaration requesting revocation of U.S. 
citizenship, signed Lee Harvey Oswald. Purple ink; nib pen. 
Location : Archives. (CE 244 ; JFK exhibit F-488.) 

18. November 15, 1959. Photocopy of handwritten account of inter- 
view with Miss Aline Mosby, UPI reporter. Unsigned. (The 
original of this document was also submitted but could not be 
examined because it was completely covered and stained with 
fingerprint developer.) Location: Archives. (CE 2717; JFK 
exhibit F-489.) 

19. 1960, undated. Political discussion, handwritten on stationery 
of the Holland-American Line; 15 pages. Blue ink; nib pen. 
Location: Archives. (FBI exhibits 123 and 124; CE 25; JFK 
exhibit F-490.) 

20. 1962, undated. Self-questionnaire. Location : Archives. (FBI ex- 
hibit 116 ; CE 100 and part, of 24.) 

21. 1962, undated. Photocopy of document identified as a self- 
questionnaire. Original was stained and unsuitable for exami- 
nation. Location : Archives. (JFK exhibit F-402.) 

22. January 17, 1962. Affidavit of support, addressed to the Ameri- 
can Embassy, Moscow, U.S.S.R., signed Lee H. Oswald. Blue 
ink ; nib pen. Location : Archives. (CE 775 ; JFK exhibit F-492.) 

23. February 20 (1962) . Russian script on lined paper, from “Alek” 
to “Marina” and “June.” Location : Archives. (FBI exhibit 134; 
CE 59 ; JFK exhibit F-493.) 

24. March 24, 1962. Entry papers of Marina Oswald, including a 
fingerprint identification card. (FBI exhibit D-10.) 
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25. June 10, 1962. Two-page handwritten letter to the “Worker,” 23 
West 26th Street, signed Lee H. Oswald. Blue ink ; ballpoint pen. 
Date was appended with a different pen. Location: Archives. 
(Document marked “A. Johnson exhibit Xo. 1”; JFK exhibit 
F-494.) 

26. July 13, 1962. Letter to Leslie Welding Co., signed Lee H. Os- 
wald ; written on part of a page from a yellow T legal pad. Blue 
ink ; ballpoint pen. Location : Archives. 

27. October 9, 1962. Application for P.O. Box Xo. 2915, signed Lee 
H. Oswald. Black ink; ballpoint pen. Location: Archives. (CE 
791; JFK exhibit F-496.) 

28. March 8, 1963. Photocopies of a note in Russian to Ruth Paine 
from Marina Oswald. Location : Archives. (CE 404.) 

29. March 12, 1963. U.S. postal money order Xo. 2,202,130,462, 
bearing handwritten fill-ins as follows: Klein’s Sporting Goods, 
A. Hidell, P.O. Box 2915, Dallas, Tex. Blue ink, ballpoint pen. 
Location: Archives. (CE 788; JFK exhibit F-509A and 509B.) 

30. March 12, 1963. Enlargement of microfilm reproduction of 
Klein’s order form for rifle from A. Hidell, superimposed on en- 
velop, postmarked March 12, 1963, addressed to Klein’s, Dept. 
358, 227 W. Washington Street, Chicago 6, 111., with return ad- 
dress : A. Hidell, P.O. Box 2915, Dallas, Tex. Location : Archives. 
(CE 773; Cadigan’s exhibit 1 ; JFK exhibit F-504.) 

31. May 4, 1963. Photograph of man with rifle and newspapers. 
On the back of the photograph is a handwritten notation read- 
ing “To my friend George from Lee Oswald 5/IV/63” and, in 
Russian, the statement “Copyright G de M.” Also in Russian is 
writing which translated as “Killer of Fascists — Ha-Ha-Ha ! ! !” 
Blue ink ; ballpoint pen. Location : House Select Committee on 
Assassinations (hereinafter HSCA) , which obtained it from the 
effects of George de Mohrenschildt after his death in 1977. (JFK 
exhibit F-183 and 184, F-382 and 383.) 

32. May 26 ( 1963) * Two-page letter to F air Play for Cuba Commit- 
tee, signed Lee H. Oswald. Blue ink ; ballpoint pen. Location : 
Archives. (Document also marked “V. T. Lee Xo. 2;” JFK 
exhibit F-497.) 

33. June 15, 1963. Fair Play for Cuba Committee, Xew Orleans 
chapter, signed Lee H. Oswald, with A. J. Hidell signing as 
chapter president. Found in Oswalds wallet on the day of his 
arrest. Location : Archives. (JFK exhibit F-505.) 

34. June 24, 1963. Passport application, signed Lee H. Oswald. Blue 
ink; ballpoint pen. Location: FBI. (CE 781; JFK exhibit 
F-40.) 

35. June 24, 1963. Passport photograph attached to item 34, signed 
Lee H. Oswald. Blue ink ; ballpoint pen. Location : Archives. 

36. August 9, 1963. Fingerprint identification card of Xew Orleans 
Police Department, signed Lee H. Oswald. Blue ink; ballpoint 
pen. Location: Archives. FBI current arrest or receipt, dated 
August 12, 1963. Location : Archives. (JFK F^LOO.) 

37. August 9, 1963. Photocopy of fingerprint card and attached 
mug shots, Xew Orleans Police Department, signed Lee H. 
Oswald. Location : FBI. 


♦Year was derived from content. 



231 


38. August 28, 1963. Handwritten letter to Central Committee C. P. 
(Communist Party), USA, signed Lee H. Oswald. Blue ink; 
ballpoint pen. Location: Archives. (Document also marked “A. 
Johnson exhibit No. 4” ; JFK F^98.) 

39. September 27, 1963. Photocopy of a page from a hotel register, 
signed, on line 18, “Lee, Harvey Oswald, U.S.A. (Texas) 
PHOTO. U.S. citizen.” Location : Archives. (FBI exhibit D-36 ; 
JFK F-I99.) 

40. September 27, 1963. Photographs (one of the entire document 
and one of the signature) of the original of the visa application, 
Cuban Consulate, Mexico City, signed Lee H. Oswald. Loca- 
tion: Archives. (CE 2564; JFK F-A07, entire document.) 

41. September 27, 1963. Photograph of the carbon copy of item 40, 
shown to the committee staff when they met with Presi- 
dent Fidel Castro in Havana, Cuba, with an original signature, 
Lee H. Oswald. Location : HSCA. (JFK F-^08.) 

42. October (no date), 1963. Letter to the Russian Embassy. (JFK 
F-500.) 

43. October 15, 1963. Employment application, with face sheet 
signed Lee H. Oswald. Blue ink; ballpoint pen. Location: Ar- 
chives. (FBI exhibit D-18; JFKF-503.) 

44. October 16, 1963. Employee’s W-4 withholding exemption cer- 
tificate, signed Lee H. Oswald. Blue ink; ballpoint pen. Loca- 
tion: Archives. (FBI exhibit D-90; JFK F-501.) 

45. November 1, 1963. Application for P.O. Box 6225, two cards, 
each signed Lee H. Oswald. Blue ink; ballpoint pen. Location: 
Archives. (CE 792 ; JFK F^95.) 

46. November 1, 1963. Receipt for key to P.O. Box 6225, signed 
Lee H. Oswald. Blue ink; ballpoint pen. Location: Archives. 
(CE 792; JFK F-495.) 

47. November 8, 1963. Two photographs of a facsimile copy of a 
handwritten letter to Mr. Hunt. One is of the entire document, 
the other an enlargement of the signature. These were obtained 
by the committee from a researcher in Dallas, Tex. Location: 
HSCA files. (JFK F-506.) 

48. November 9, 1963. Photomechanical (halftone) reproduction of 
a typewritten letter to the Consular Division, Embassy, U.S.S.R., 
Washington, D.C., signed Lee H. Oswald. Location: Archives. 
(Photomechanical reproduction — CE 15; JFK F-500.)^ 

49. July 18, 1964. Exemplar (standard) signatures and writing of 
Jack Ruby. Location : Archives. 

50. Undated. Photograph of unsigned rough draft of item 48. Loca- 
tion: Archives. (JFK F-500.) 

51. Undated. Handwritten speech, nine pages. Green ink: nib pen. 
Location: Archives. (FBI exhibit 117; CE 97; JFK F-508.) 

52. Undated. Two receipts for salary from the Texas School Book 
Depository, signed Lee H. Oswald. (FBI exhibit 422.) 

53. Undated (August?). Photograph of Cuban identification card, 
flight 751, signed Jack Ruby. (JFK F-583.) Location: HSCA 
files. 

54. Undated. Exemplar writing of Marina Oswald, including seven 
slips of paper containing the writing “A. J. Hidell.” Location : 
Archives, HSCA. 
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55. Undated. Dallas Public Library card, expiring December 7, 
1965, signed Lee H. Oswald. Location: Archives. (JFK F-505, 
Bl-10.) 

56. Undated. Note in Russian, consisting of 10 lines of handwriting, 
signed, in Russian, “Alek.” Location: Archives. (FBI exhibit 
133 ;CE 40; JFK F-507.) 

57. Undated. Note in Russian consisting of two pages of 11 hand- 
written instructions concerning the Walker incident, referred 
to as “the Walker Note.” Location: Archives. (FBI exhibit D- 
30;CE1; JFK F-510.) 

58. Undated. Certificate of service, U.S. Marine Corps, signed Lee 
Harvey Oswald. Location : Archives. (FBI exhibit D-225.) 

59. Undated. Social security card, 433-54— 3937, Lee Harvey Oswald ; 
unsigned. Location: Archives. (FBI exhibit D-225.) 

60. Undated. Complimentary card, GA-Joen Kanko Hotel. Loca- 
tion : Archives. 

61. Three photographs of Oswald, one with the notation on the 
back, “taken at Camp Pendleton Feb. 5.” Location: Archives. 

62. Undated. Slip of paper with the following handwriting : 

“The Worke 
23 W. 26th St. 

New York 10, N.Y. 

The Worker 

Box 28 Madison 

Sq. Station, New York 10, N.Y. 

Embassy USSR. 

1609 Decatur St. N.W. 

Washington, D.C.” 

Location : Archives. 

63. November 22, 1963. Photograph of fingerprint form of the 
Dallas Police Department. Location: FBI. (CE 627, 630.) 

Procedures 

(23) The panel members traveled to Washington, D.C. at various 
times to examine and photograph originals of documents to be exam- 
ined. These were located at four places : The National Archives, the 
Department of Defense, the FBI, and the offices of the commit- 
tee. The panel members prepared photographs of the originals for 
further study in their own laboratories. 

(24) The panel met as a whole on July 6, 1977, to review the original 
documents and discuss their respective findings. Each member then 
prepared a final report of his findings and conclusions (these also 
provide further detail on the procedures followed by each member). 

(25) The panel followed standard procedures and technioues in its 
examinations. The writings and signatures were looked at individually 
and in juxtaposition with each other, taking into consideration the 
gross characteristics of the writing process, writing skill, slant, speed, 
proportions of the letters, ratio of small to capital letters, height ratio, 
lateral spacing, and overall writing pattern. Significant differences 
were looked for. A stereoscopic microscope was used for minute exami- 
nation and comparison of individual letters and characteristics. 

(26) Scalice examined and compared the inked impressions on the 
three fingerprint cards on June 8, 1978, at the latent print section of 
the Federal Bureau of Investigation in Washington, D.C. 
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SUMMARY OF CONCLUSIONS 

(27) With the restrictions and reservations stated in each panel 
member’s final report,* the members conclude, generally, that the sig- 
natures and handwriting purported to be by Oswald are consistently 
that of one person. Because of the poor condition of the historical 
diary, they are unable to conclude firmly whether it was written at 
one or more than one sitting. On balance, it appears to have been 
written at one or a few sittings. 

(28) Purtell and McNally conclude the name “A. J. Hidell” was 
written on the 1963 Fair Play for Cuba card by the same person who 
wrote the exemplars attributed to Marina Oswald. 

(29) Finally, McNally concludes that the name “Jack Ruby” written 
on an undated Cuban identification card was by the same person who 
wrote the exemplars attributed to Jack Ruby. 

(30) Scalice concluded that all inked finger and palm prints were 
identical and were Lee Harvey Oswald’s. 

FINDINGS AND CONCLUSIONS OF JOSEPH P. MC NALLY 

Procedures 

(31) I conducted an examination and comparison of the signatures 
and writings on the items described in this report. At the time of the 
initial work in Washington, D.C., I made color pliotomacrographs of 
the signatures and the writings on these documents. I then made slides 
from the photomacrographs, which I subsequently projected and 
studied. The signatures were a particular focus of my examination. 

(32) I first met with committee staff in Washington, D.C., on Sep- 
tember 7, 1977, to examine and photograph signatures and writings 
on documents available at the Department of Defense and the National 
Archives. On September 17, 1977, I went to the committee’s offices to 
examine and photograph a photoreproduction designated item No. 47. 
On May 8, 1978, I returned to Washington, D.C., to make additional 
examinations and photographs. These were made at the Department 
of Defense, the National Archives, and the committee offices. 

(33) On July 6, 1978, 1 met with other members of the handwriting 
panel to review the documents examined and to consult with them. 
Subsequently, I prepared my final report with my findings and 
conclusions. 

Conclusions 

(34) I. The signatures “Lee Harvey Oswald” and “Lee H. Oswald” 
on the following documents were all written by the same person : 

1, 2, 4, 5, 7, 11, and 12. Marine Corps documents. 

3. U.S. Armed Forces Loyalty Certificate. 

6. USMC fingerprint form. 

8. ID card — U.S. Armed Forces, Japan. 

9 and 10. Three (3) passport signatures. 

13. Carbon of U.S. Armed Forces Report of Discharge. 

♦In particular, members noted that not all documents were available in 
their original. It is standard practice in the profession of questioned document 
examination to make definitive conclusions only about documents examined in 
their original. Thus the panel members gave only tentative opinions for items 
provided them in some type of facsimile. 
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14. Selective Service registration. 

15. Selective Service card. 

17. Citizenship revocation. 

22. Support affidavit. 

25. Letter to “The Worker”. 

27, 45 and 46. Signatures on U.S.P.O. applications (4) . 

31. Photo of Lee Oswald (back). 

32. Letter to “Fair Play for Cuba”. 

33. Fair Play for Cuba card. 

34. Passport application. 

36. New Orleans Police Department fingerprint form, dated Aug. 
9, 1968. 

37. Photocopy of New Orleans Police Department fingerprint 
form. 

38. Letter to the “Communist Party U.S.A.”. 

39. Hotel registry. 

40. Application for Cuban visa. 

41. Photograph of carbon of application for Cuban visa. 

42. Letter to Russian Embassy. 

43. Employment form. 

44. Form W^4. 

45. P.O. Box 6225 application. 

46. Receipt for key to P.O. Box 6225. 

48. Photomechanical copy of letter to Russian Embassy. 

55. Dallas Public Library card. 

(35) II; The script writing on the following documents was done by 
the same person : 

17. Citizenship revocation. 

19. Stationery of Holland- American Line. 

20. Self-questionnaire. 

21. Photocopy of self -questionnaire. 

22. Support affidavit. 

25. Letter to “The Worker”. 

29. Xerox of Klein’s money order. 

32. Letter to “Fair Play for Cuba”. 

38. Letter to “Communist Party U.S.A.”. 

42. Letter to the Russian Embassy. 

48. Photomechanical copy of letter to Russian Embassy. 

(36) III. A number of documents have script and handprint, both 
of which are by the same person (the script writings of these docu- 
ments correspond to that of documents listed above under I and II) : 

16. Historical diary. 

18. Aline Mosby interview. 

26. Employment application with letter. 

30. Envelope and order form — Klein’s. 

43. Employment application and letter of resignation. 

(37) IV. A few documents have handprint only. On those listed 
below, all the handprint is by the same person, and it corresponds to 
the handprint on documents listed above under III. Since the script 
in items under III corresponds to the script in items under II, it can 
be concluded that the items under II, III, and IV correspond. 

9. Inside cover of passport. 

27, 45 and 46. U.S.P.O. forms — box rental. 

51. Speech. 
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(38) V. In summary, the script writing (much of it on documents 
also bearing the signature of Lee H. Oswald) is identifiable with the 
signatures, “Lee H. Oswald.” From the script writing on the docu- 
ments described in section II, it is possible to create composite signa- 
tures, “Lee Harvey Oswald” and “Lee H. Oswald,” which correspond’ 
to the Oswald signatures on the documents listed in section I. 

(39) VI. The Russian language writing on documents 23, 56, and 
57 is by the same person. Although there are a few letter design forms 
which appear to be in the Cyrillic alphabet, the bulk are in the Latin 
alphabet and correspond to their counterparts in the script and hand- 
print in the documents listed in sections I, II, III, and IV above. 

(40) VII. The two signatures, “Lee H. Oswald,” in item 52 (receipts 
for salary — Texas School Book Depository) do not correspond to the 
Oswald signatures as described under section I. The handwriting 
appears to be more skillful, with a more rhythmic flow. It varies in 
slant and differs in proportion. The overall writing pattern differs 
from the Oswald signatures in section I, as do the individual letter 
designs. The “L” of item 52 is taller and without an eyelet loop at the 
top right of the “L” as found in the section I signatures. The “H” of 
item 52 is distinctly different from the “H” in the section I signatures. 
The “O” of item 52 retraces on itself, not the case in the section I sig- 
natures, where it loops around at the top right and usually swings into 
the following “s” The “d” of item 52 reverses slant to go backhand, 
which does not occur in the section I signatures. 

(41) VIII. The signature, “Lee Harvey Oswald,” on the Hunt note 
(item 47) does not correspond to the Oswald signatures described 
under section I. To begin with, the bulk of the documents which are 
signed with the full name, “Lee Harvey Oswald,” are more formal in 
tone. For example, the full name appears on all but one of the Marine 
Corps documents. The full name appears infrequently elsewhere — 
usually only the first name, middle initial, and last name are used. 
Further, in the Hunt note, the middle name “Harvey” is misspelled — 
the “e” appears to be missing; the “H” of “Harvey” differs from that 
found in the section I signatures ; the “ar” of “Harvey” is ellided to a 
point that does not occur in any section I signatures ; the “O” of “Os- 
wald” is retraced part of the way along the left side, not true of the 
section I Oswald signatures; and the ending “d” of Oswald is smaller 
than the preceding “1”, whereas most of the ending “d”s of the section I 
signatures are taller than the “1” (only in signatures that appear to be 
“squeezed-in” is the end “d” shorter than the preceding “1”). 

(42) While the script writing on the Hunt note is similar in pic- 
torial quality to the writings under section II, the format of the note 
differs from that of the notes and letters of section II. The writing 
line is so exact as almost to give the impression it has been made on a 
ruled line. Usually Oswald writes in an arhythmic manner— for ex- 
ample, with an irregular and crooked writing line. This writing cre- 
ates the jumbled effect apparent in the section II documents. 

(43) From the examinations of item 47, it was determined that the 
signature does not correspond with any of the Oswald signatures of 
section I. Similarly, the writing does not correspond to that in the 
section II Oswald documents. 

(44) I would like to note, however, that the quality of the original 
photoreproductions of the Hunt note was poor. Under the best of cir- 
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cumstances, reproductions lack clarity and detail. Here, as can be 
seen from the copies, the original photoreproduction was out of focus, 
giving the document a fuzz} 7 appearance. Accurate analysis was diffi- 
cult. The note is highly suspicious. The original would have to be 
checked in order to make a more definite analysis and reach a defini- 
tive conclusion. 

(45) IX. An examination and comparison was made of writings and 
signatures on documents attributed to Marina Oswald. The writings 
on the note (item 28) are such poor copies that it is virtually impos- 
sible to make a definite determination as to whether they corre- 
spond with the signatures of Marina Oswald on item 24. There is some 
similarity between the name in the return address on the envelope of 
item 28 and the signature of Marina Oswald on her entry papers (item 
24) , but the return address name is obscured to some extent by the post- 
mark. The rest of the writing on the note (item 28) is not sufficiently 
parallel to the writing on her entry documents (item 29) and exem- 
plars (item 54) to warrant any effective determination. 

(46) The name, “A. J. Hidell” on the Fair Play for Cuba card 
(item 33) was examined and compared with the exemplar writings of 
Marina Oswald (item 54) . It was determined that the “A. J. Hidell” of 
the card (item 33) w T as written by Marina Oswald (as in item 54). 
The writing pattern of the signature on the card corresponds with 
that of the name “A. J. Hidell” as written by Marina Oswald on item 
54. The Hidell signature in question is written with the same degree 
of writing skill as evinced by Marina Oswald. The slant, speed, pro- 
portions. et cetera, of the Hidell signature is matched in the writings of 
Marina Oswald. The design, form, and execution of stroke making up 
the individual letters of the Hidell signature in question (item 33) 
correspond to those of the letters in the writing of Marina Oswald 
(item 54). 

(47) X. The “Jack Ruby” signature on the Cuban identification 
card (item 53) was examined and compared with exemplars of Jack 
Ruby (item 49). It was determined that the “Jack Ruby” of the Cu- 
ban identification card was written by the author of the exemplar sig- 
natures attributed to Jack Ruby (item 49). While there is an odd “J” 
in the identification card which does not occur in the Ruby exemplars, 
the rest of the letters tally in all respects. The signature has been writ- 
ten quickly, easily, and fluently, consistent with the writing pattern 
of the known exemplars. The odd “J” may be “accidental” or could be 
accounted for in additional writing of Ruby, most likely in spontane- 
ous writing contemporaneous with the signature of the identification 
card. “Request” writing, such as that of item 49, sometimes differs 
to a slight extent from “spontaneous” writing. 

(48) XI. A check was made of the historical diary (item 16). 
The 12 pages were written with the same type of writing instrument. 
The paper used for 11 of the 12 pages is similar; only the last page 
differs — it is appreciably thinner. The writing has a continuity from 
page to page and line to line that is indicative of being written about, 
or at, the same time. It does not give the impression of being “random” 
as would be expected of a diary extended over a period of time. It ap- 
pears that this diary has been written within a short period of time 
and not over any extensive period. 
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Summary of conclusions 

(49) Virtually all the Lee H. Oswald and Lee Harvey Oswald sig- 
natures are by the same person. There is some normal variation among 
the signatures, and no significant differences among the Oswald sig- 
natures identified as being the same. The overall writing pattern is 
consistently similar, and the individual letter designs match through- 
out without major differences. The same holds true for the script and 
handprint on these documents that are identified as being written by 
the same person. 

(50) The same writing is on the TJ.S. Postal money order to Klein’s 
(item 29) as is on the various letters and correspondence. The same 
writing is on the order form and envelope (item 30) as is on the letters 
and on the inside cover of the passport (item 9) . 

(51) The writing and signatures that appear on the letters (items 
25, 32, 38, and 42) agree with the writing and signatures on the U.S. 
Post Office applications for post office boxes (items 27, 45, and 46) . 

(52) The signature and writing on the back of the photograph (item 
31) agree with the signatures and script writing of Oswald (sections I 
and II). 

(53) Differences indicative of different authorship were found on the 
“Hunt” note (item 47) and the salary receipts (item 52) . 

(54) It appears that the historical dairy (item 16) was written with- 
in a short period of time. 

FINDINGS AND CONCLUSIONS OF DAVID J. PURTELL 

Procedures 

(55) Items 1, 2, 4, 5, 6, 7, 8, 9, 11, 12, 15, 16, 17, 18, 19, 20, 22, 23, 24, 25, 
27, 29, 31, 32, 33, 34, 36, 38, 39, 40, 43, 45, 47, 48, 51, 54, 55, 56, 57, 58, 59, 
61, and 62 were studied, both visually and microscopically. A detailed 
drawing was made of all features observed in the writings. Later, each 
piece of writing was compared with every other piece of evidence. Pho- 
tographs were taken of the evidence, and these were studied along with 
the detailed drawings. Thus the evidence was evaluated a total oi three 
times. 

Findings 

(56) The examinations and comparisons revealed that all the writ- 
ings were executed by a person having limited writing skill. The writ- 
ings show physical evidence of natural movement and. manner, with 
some normal variations. The carefree qualities and the unrestrained 
movements associated with genuine writing are present. None exhibit 
the characteristics of simulation produced by imitators attempting to 
duplicate the writing of another. The writings have similarities in the 
formation of letters, quality of writing, movement within the writing, 
size and proportions of letters and parts of letters, beginning and end- 
ing strokes, pen pressure, slope of the writing, spacing, alinement, di- 
rection, and speed. 

( 57) These similarities and the lack of any unexplainable differences 
resulted in the following findings and opinions : 

(58) A. One person wrote the signatures, Lee Harvey Oswald, Lee H. 
Oswald, and Lee Oswald on documents 1, 4, 5, 6, 7, 8, 9, 11, 12, 15, 17, 
22, 25, 27, 31, 32, 33, 34, 36, 38, 43, 45, and 55. 
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( 59) B. The person who wrote the signatures on the above-listed doc- 
uments also completed the messages on documents 17, 22, 25, 31, 32, 38, 
and 43. 

{ 60) C. The person who wrote the signatures and completed the mes- 
sages on the documents listed in A and B above executed the handwrit- 
ing on documents 18, 19, 20, 48, 61, and 62. 

(61) D. One person executed the handprinting appearing on docu- 
ments 9. 27, 34, and 45, all of which were signed Lee H. Oswald. 

(62) E. The person who hand printed the information on the docu- 
ments listed in D above, also hand printed the material on document 
51.* 

(63) F. With regard to the Russian writing on items 23, 56, and 57, 
this examiner is not familiar with this language and the characteristics 
of the various writing systems used. 

(64) It is almost impossible to distinguish between class characteris- 
tics and individual characteristics unless the writing styles of a lan- 
guage are known. 

(65) This examiner is, therefore, unable to render a definite opinion, 
but can point out that there are similarities between the writing in 
in items 23, 56, and 57 and the handwriting on the items listed in A, 
B, and C above. 

(66) G. With respect to the timespan of the historical diary (item 
16), an answer cannot be provided because of the present condition 
of the paper. The documents had been processed by the silver nitrate 
method in an attempt to develop latent fingerprints. While a recog- 
nized method, the drawback is that it soils the paper; the silver nitrate 
which remains on the paper causes it to turn black in time. Today, 
the pages are in very poor condition, and though the message can be 
read in part, it is a very difficult task. One observation that can be 
reported is that one sheet of paper is of a different weight (thickness) 
than the other sheets. 

(67) H. The committee requested that a determination be made as 
to whether the person who prepared items 24 and 54 also wrote the 
name, “A. J. Hidell” on the Fair Play for Cuba Committee card, 
dated June 15, 1963 (item 33). 

Known 

(68) Known handwriting of Marina Oswald appears in: 

Item 24 — one fingerprint identification card, dated March 24, 
1962; and 

Item 54 — seven slips of paper containing the writing of the name, 
“A. J. Hidel” and “A. J. Hidcll.” 

(69) The items above were examined to determine their individual 
writing features, as was the signature on the FPCC card (item 33). 
The two groups of writings were then compared. 

(70) The examiner is of the opinion that the person who executed 
the handwriting on item 54 wrote the name, “A. J. Hidell” on the Fair 
Play for Cuba Committee card (item 33). This opinion is based on 
similarities in letter formation, quality of the writings, size, and pro- 
portions of the letters, beginning and ending strokes, pen pressure, and 
slant of the writing. No unexplainable differences could be noticed. 


♦Attached to and made part of this report are photographic illustrations 
(Purtell Exhibits 1 and 2) made up of signatures demonstrating all the points of 
similarities noted above. 
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Limitations on the examination 

(71) Five items of evidence were not examined in the original, but 
were copies. Photocopies have several limitations. They do not repro- 
duce all the fine details in handwriting needed in making an examina- 
tion and comparison. At best, they do not produce as sharp an image 
as a properly produced photograph, and they lack tonal gradations, 
a result of the contrasting process of reproduction. In addition, it is 
possible to incorporate or insert changes and alterations into copies. A 
method frequently used is to paste together parts of documents to make 
one fradulent document, which is then copied. If the first copy can 
pass inspection, it will be used ; if not, it will be reworked to eliminate 
all signs of alteration. This amended copy is then recopied for the 
finished product. This is usually referred to as the “cut and paste” 
method. 

(72) Document examiners only render a qualified or conditional 
opinion when working from copies. They stipulate that they have to 
examine the original before a definite opinion will be made. 

(73) Because of problems with the following documents, no definite 
opinion can be rendered : 

(74) Item 18, a halftone copy of a photograph of the original docu- 
ment. This is at least a third generation copy and is not suitable for 
comparison. (A halftone copy consists of very small dots and not 
continuous lines.) 

(75) Item 29 was a Xerox copy made from a microfilm copy. Such a 
second generation copy has the defects of both processes. 

(76) Item 39 was a photograph taken without a scale so that the mag- 
nification or reduction of the writing could not be determined. 

(77) Items 40 and 41 were very poor quality photographs and lacked 
scales to determine the size of enlargements. 

(78) Item 47 was a photograph of an out-of-focus facsimile copy. In- 
stead of having clear discernible lines, the copy has indistinct and 
blurred outlines. Such a muddy and unclear copy gives the appearance 
that it might have been so made for a purpose. 

(79) It should be noted that pictorial similarities can still be noticed 
between the handwriting appearing on items 18, 29, 39, 40, and 41 listed 
above, and the documents that have been identified as being written 
by one person (see A, B, and C). Wh^e the handwriting appearing in 
item 47 contains some of the pictorial similarities, the quality of the 
writing appears different, and the signature has a strange and distorted 
appearance. 
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FINDINGS AND CONCLUSIONS OF CHARLES C. SCOTT 

Procedures 

(80) 1. I examined all documents except items 8, 23, 24, 28, 52, 56, 
57, 60, 61, 62, and 63* 

(81) 2. Minute scrutiny of the signatures and other handwriting 
purporting to be that of Oswald was conducted under a stereoscopic 
microscope with reflected light, sidelight from all angles, transmitted, 
light, and ultraviolet rays. In addition, they were studied under in- 
frared rays by means of an infrared image converter. (The primary 
purpose of the first two methods is to detect any evidence of tracings, 
alterations, erasures, or obliterated writing.) 

(82) 3. Microscopic examination was also used to determine the 
color of ink and type of pen used in the execution of each document. 

(83) 4. Photographs of original documents were studied in the lab- 
oratory in Kansas City. 

(84) 5. Photographic comparison charts of the purported signatures 
of Oswald were prepared and evaluated for most of the documents. 

(85) The above-described methods of examination were applied to 
all original documents submitted for examination, with the exception 
of two fingerprint cards, dated October 24. 1956, and August 9, 1963 
(items 6 and 36), which were not received in time for this type of 
treatment. 

(86) Photographic reproductions could only be compared visually 
with other photographic reproductions or with original documents. 
All conclusions based solely upon photographic reproductions are 
necessarily tentative and inconclusive, since they cannot reveal much 
about pen pressure and other dynamic qualities of handwriting. Fur- 
ther, they sometimes conceal, rather than reveal, evidence of tracings, 
alterations, erasures, or obliterated writing. 

Findings 

(87) Question . Are all of the signatures and other writings on the 
documents purported to have been written by Oswald by one and the 
same person ? 

(88) Opinion. After very careful examination and comparison of 
the documents provided, I am of the opinion that, on the following 
original documents, Oswald’s purported signatures and other writings 
are all in the same handwriting and were all written by one and the 
same person. 

(89) Item 1 — October 24, 1956. U.S. Marine Corps enlistment con- 
tract and record, signed “Lee Harvev Oswald.” 

(90) Item 2 — October 24, 1956. Carbon copy of item 1 bearing an 
original signature, reading “Lee Harvey Oswald.” 

(91) Item 3 — October 24, 1956. Loyalty certificate for personnel in 
the Armed Forces, signed “Lee Harvey Oswald.” 

(92) Item 4 — October 24, 1956. U.S. Marine Corps examination of 
applicant by recruiting officer, signed “Lee Harvey Oswald.” 

(93) Item 5 — October 24, 1956. U.S. Marine Corps record of emer- 
gency data, signed “Lee Harvey Oswald.” 

(94) Item 6 — October 24, 1956. Armed Forces fingerprint card, 
signed “Lee Harvey Oswald.” 
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(95) Item 7 — October 25, 1956. U.S. Marine Corps miscellaneous in- 
formation and index form, signed “Lee H. Oswald” in three places. 

(96) Item 9 — c.* September 10. 1959. U.S. passport, signed “Lee H. 
Oswald.” 

(97) Item 10 — c.* September 10, 1959. Photograph on page 4 of U.S. 
passport, signed “Lee H. Oswald.” 

(99) Item 11 — September 11. 1959. U.S. Marine Corps notice of ob- 
ligated service, signed “Lee Harvey Oswald.” 

(100) Item 12 — September 11, 1959. U.S. Marine Corps security 
terminaton statement, signed “Lee Harvey Oswald.” 

(101) Item 15 — September 14, 1959. Selective Service System regis- 
tration card, signed “Lee H. Oswald.” 

( 102) Item 16— July 15, 1961 to January 4, 1962. Page 11 of a 12-page 
diary. 

(103) Item 17 — November 3, 1959. Declaration requesting revocation 
of U.S. citizenship, signed “Lee Harvey Oswald.” 

(104) Item 19 — 1960, undated. Handwriting on Holland-American 
Line stationery. 

(105) Item 22 — January 17, 1962. Affidavit of support addressed to 
the American Embassy, Moscow, signed “Lee H. Oswald.” 

(106) Item 25 — June 10, 1962. Letter to the “Worker,” 23 West 26tb 
Street, signed “Lee H. Oswald.” 

(107) Item 26 — c. July 13, 1962. Letter to Leslie Welding Co., signed 
“Lee H. Oswald.” 

(108) Item 27 — October 9, 1962. Application for P.O. Box No. 2915, 
signed “Lee H. Oswald.” 

(109) Item 31 — May 4, 1963. Photograph of man with rifle. On the 
back of this photograph is a notation reading “To my friend George 
from Lee Oswald 5/IV/63.” 

(110) Item 32 — May 26, (1963?). Letter to Fair Play for Cuba Com- 
mittee, signed “Lee H. Oswald.” 

(111) Item 34 — June 25, 1963. Passport application, signed “Lee H. 
Oswald.” 

(112) Item 35 — June 25, 1963. Passport photograph attached to ap- 
plication and signed “Lee H. Oswald.” 

(113) Item 36 — August 9, 1963. Fingerprint card of New Orleans 
Police Department, signed “Lee H. Oswald.” 

(114) Item 38 — August 28, 1963. Letter to central committee of the 
Communist Party, signed “Lee H. Oswald.” 

(115) Item 43— October 15, 1963. Employment application, signed 
“Lee H. Oswald.” 

(116) Item 44 — October 16, 1963. Employee’s withholding exemp- 
tion certificate, signed “Lee H. Oswald.” 

(117) Item 45 — November 1, 1963. Two cards. Application for P.O. 
Box 6225, both signed “Lee H. Oswald.” 

(118) Item 46 — 'November 1, 1963. Receipt for key to P.O. Box 6225, 
signed “Lee H. Oswald.” 

(119) Item 51 — Undated. Handwritten speech. 

(120) I examined each of the above-described documents (with the 
exception of items 6 and 36) under a stereoscopic microscope by re- 
flected light, side light from all angles, transmitted light, and ultra- 


♦Circa is used because a passport is usually signed by the holder after receipt, 
which is often different than that of the date of issuance. 
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violet rays. I also inspected them under infrared, using an infrared 
image converter. 

(121) I did not find any evidence of tracing or copying in any of 
the signatures or other handwriting purporting to be Oswald’s on any 
of the original documents, nor did I find any material erasures, altera- 
tions, or obliterations. All seem to have been executed in the ordinary 
course of business without any suspicious signs. Equally important, 
all the purported signatures and writings of Oswald on the above- 
described documents conform with each other in letter formation, 
slant, proportions, alignment, and connecting strokes — allowing for 
normal variation. If Oswald’s writing were imitated by some other 
person, in all probability the imitations would display a slavish uni- 
formity somewhat like that of rubber stamping. There was no such 
suspicious uniformity and lack of natural variation in the signatures 
and writings. 

(122) Also highly significant was that all the signatures and hand- 
writing on the above-described original documents were executed with 
the same type of free, rapid writing movement and without any in- 
dications of suspicious hesitations or skips. 

(123) Where, as here, two or more writings conforming with each 
other in the pictorial aspects of form or design (allowing for natural 
variation) show evidence of having been written with the same type of 
writing movement and rhythm, and lack any indications of tracing or 
other imitiative processes, the conclusion is inescapable that all were 
written by the same person. 

(124) With respect to the carbon copies and photographic reproduc- 
tions submitted for examination, the form or design, slant, proportions, 
connecting strokes, and the like conformed with the writing on original 
documents. Therefore, tentatively, and subject to modification should 
the original documents become available for examination, it is my 
opinion that the following are probably carbon copies or photo- 
reproductions, as the case may be, of documents bearing writings that 
conform with the writing on the original documents purporting to be 
Oswald’s : 

(125) Item 13 — September 11, 1959. Carbon copy of Armed Forces 
of the U.S. report of transfer or discharge bearing a carbon copy of a 
signature reading “Lee Harvey Oswald.” 

(126) Item 18 — -November 15, 1959. Photocopy of handwritten ac- 
count of interview with Miss Mosby. 

(127) Item 21 — 1962, undated. Photocopy of document identified as a 
“self-questionnaire.” 

(128) Item 37 — August 9, 1963. Photocopy of fingerprint card and 
mug shots taken by New Orleans Police Department, signed “Lee H. 
Oswald.” 

(129) Item 39 — September 27, 1963. Photograph of a page from a 
hotel register, signed “Lee, Harvey Oswald.” 

( 130) Item 40 — September 27, 1963. Photographs (one of entire docu- 
ment and one of signature on visa application), Cuban Consulate, 
Mexico City, signed “Lee H. Oswald.” 

(131) Item 41 — September 27, 1963. Photograph of carbon copy of 
item 40. 

(132) Item 47 — November 8, 1963. Two photographs of a letter to 
Mr. Hunt (one of entire document, the other an enlargement of 
signature). 
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(133) Item 48 — November 9, 1963. Photomechanical (halftone) re- 
production of typewritten letter to Soviet Embassy, signed “Lee H. 
Oswald.” 

(134) Item 50 — Undated. Photograph of unsigned rough draft of 
Item 48. 

(135) The photographs of the visa application (item 40) and of the 
carbon copy of the visa application (item 41 ) appear to be in the same 
handwriting as the other purported signatures of Oswald, as far as 
the pictorial aspects of form or design, slant, proportions, connecting 
strokes, et cetera, are concerned. Because the pictures are fuzzy, it is 
impossible to rule out tracing or some other method of imitative 
writing. 

(136) It is impossible to determine positively whether the letter to 
Hunt (item 47) is or is not in the handwriting of the same person as 
the other writings purporting to be Oswald’s. 

(137) The photographs appear to be photographs of a document 
bearing handwriting of the same person as that in the other docu- 
ments purporting to be Oswald’s, ft is true that the signature is not 
typical — “Harvey'* is misspelled — but that could be due to haste. If 
not genuine, the original from which this photograph was made is 
certainly a clever imitation. 

( 138) It is recommended that an effort be made to obtain the originals 
of all of the above -described reproductions so that they can be sub- 
mitted to the same thorough examination, given the original 
documents. 

(139) Question, Although they purport to be the handwriting of one 
Hidell, were the postal money order (item 29) and the envelope ad- 
dressed to Kleins (item 30) actually written by the person who wrote 
the signatures and other writings which purport to be Oswald’s? 

(140) Opinion. The original of the money order (item 29) was ex- 
amined and compared with the original writings purporting to be 
Oswald’s. I am of the opinion that the fill-ins on the face of this money 
order are in the handwriting of the same person as the signatures and 
writings purporting to be Oswald’s. The writing on the money order 
conforms with the writing purporting to be that of Oswald on the 
other documents in every material way, including writing movement 
and rhythm, as well as the pictorial aspects of form or design, propor- 
tions, alinement, slant, and connections. It is also significant that the 
writing on this money order shows no indication of being a mere copy 
or imitation of the writing purporting to be that of Oswald. This 
money order was submitted in the original, and hence it was possible 
to give it a complete microscopic examination and to study it under 
the infrared image converter. 

( 141) The envelope addressed to Kleins (item 30) was available only 
in the form of a microfilm enlargement. This is even less satisfactory 
than a photocopy as a basis for an opinion on handwriting. It can only 
be said that as far as the pictorial aspects of form or design, propor- 
tions, alinement, slant, and connecting strokes are concerned, the writ- 
ing on this envelope, although it purports to be that of one Hidell, 
conforms with the original writing submitted for examination which 
purported to be that of Lee Harvey Oswald. 

(142) Question . Was the diary (item 16) written from day to day, as 
it is dated, or was it written at one sitting? 
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(143) Opinion. While the diary was submitted for examination in 
original form, it was almost completely unsuitable (with the exception 
of p. 11) for document examination because of treatment with finger- 
print developer. Little patches of ink were unobscured, but these were 
insufficient as a basis for a definite conclusion. From the patches of 
ink that could be studied, there are indications that the same pen and- 
ink could have been used to write the entire diary. However, this ob- 
servation is based solely on microscopic examination ; no chemical 
tests were made or authorized. Use of the same pen and ink (particu- 
larly when, as here, a fountain pen or a dip pen, rather than a ball- 
point pen, was used) is more consistent with the diary haying been 
prepared at one time, or over a few consecutive writing sessions, than 
it is with execution from day to day over the extensive period covered. 

Concluding remarks 

(144) As far as original documents are concerned, the conclusion 
is that the signatures and writings on them which purport to be Os- 
wald's are all in the handwriting of the same person. In those instances 
where reproductions of any kind were examined, it was found that the 
writing conformed in pictorial aspects with the writing purporting 
to be Oswald’s on the original documents examined. Only a tentative 
opinion could be reached as to these reproductions. 

(145) Attached are two photographic comparison charts, prepared 
by the examiner, one showing most of the signatures reading “Lee 
Harvey Oswald,” placed close to each other for ready comparison, the. 
other a composite of most of the signatures reading “Lee H. Oswald” 
and of one signature reading “Lee Oswald.” Large mural-size repro- 
ductions of these charts, suitable for simultaneous viewing by a num- 
ber of persons, are being sent to the committee under separate cover. 

(146) The photographs on these charts were taken by this examiner, 
who also prepared the charts. They are reliable representations of all 
of the signatures depicted, and they show all signatures enlarged to 
approximately the same extent. 

FINDINGS AND CONCLUSIONS OF VINCENT J. SCALICE 

(147) The following inked impressions were examined and com- 
pared at the latent print section, Federal Bureau of Investigation, 
on June 8, 1978. 

(148) 1. Fingerprint impressions of Lee Harvey Oswald : 

U.S. Marine Corps 
Service No. 1653230 
Prints taken by : Ogell W. Melam 
^ Date of prints : October 15, 1956 
Armed Forces No. 327925D 
Signed : Lee Harvey Oswald 

(149) 2. Arrest fingerprint impressions of Lee Harvey Oswald: 

Dallas, Tex. Police Department 

Dallas No. 54018 

Commission exhibit No. 630 

Prints taken by : Not indicated 

Date of prints : November 25, 1963 

Individual fingerprinted refused to sign same 
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(150) 3. Arrest fingerprint impressions of Lee Harvey Oswald: 

New Orleans, Louisiana Police Department 

New Orleans No. 112-723 

Prints taken by : Arthur M. James 

Date of prints : August 9, 1963 

Not signed by Lee Harvey Oswald 

(151) 4. Palm print impressions of Lee Harvey Oswald: 

Dallas, Tex. Police Department 
Left hand No. 628 
Right hand No. 629 
Prints taken by : J. B. Hicks 
Date of prints : November 22, 1963 

(152) 5. Fingerprint impressions of Lee Harvey Oswald: 

Dallas, Tex. Police Department 
Commission exhibit No. 627 
Prints taken by : J. B. Hicks 
Date of prints : November 22, 1963 

(153) The inked fingerprint and palm prints of Lee Harvey Oswald 
appearing on exhibits 1-5 are identical and are those of Lee Harvey 
Oswald. 

(154) In addition, the following latent impressions were examined 
and compared with the inked fingerprint impressions of Lee Harvey 
Oswald at the latent print section, Federal Bureau of Investigation, 
on June 8, 1978. 

(155) 6. Latent fingerprint designated 4a recovered from brown 
paper container (wrapping) and developed by the Federal Bureau 
of Investigation. I identified it as the left index finger (no. 7) of Lee 
Harvey Oswald. 

(156) 7. Latent palm print, designated 4b, recovered from brown 
paper container (wrapping), developed by the Federal Bureau of 
Investigation. I identified it as the right palm of Lee Harvey Oswald. 

(157) 8. Latent fingerprint recovered from the trigger guard of a 
6.5-millimeter, Mannlicher-Carcano rifle, serial no. C2766, processed 
at the Dallas Police Department. It is of no value for identification 
purposes. 

(158) 9. Lift from rifle (designated commission exhibit 139) from 
the underside of the foregrip at the gun barrel end of the foregrip 
of a Mannlicher-Carcano, serial no. C2766. I identified five character- 
istics or points of identity which match the lift. 

(159) 10. Latent palm print lifted from the underside of the gun 
barrel near the end of the foregrip, developed by the Dallas Police 
Department. I examined enlarged negatives which I identified as 
being identical to the right palm print of Lee Harvey Oswald. 

(160) 11. Palm print recovered from small cardboard box A (com- 
mission No. 641), bv Federal Bureau of Investigation. I identified it 
as the left palm of Lee Harvey Oswald. 

(161) 12. Latent print (designated 2a) recovered from a cardboard 
box and processed by Federal Bureau of Investigation. I identified 
it as the right index finger (No. 2) of Lee Harvey Oswald. 

(162) 13. Latent palm print recovered from the bottom of a card- 
board carton marked D. developed by Dallas Police Department. 
I identified it as identical to that of right palm print of Lee Harvey 
Oswald. 
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(163) 14. Latent fingerprint recovered from page 37 of the Amer- 

ican Rifleman (June 1963), developed by the Federal Bureau of 
Investigation. An order blank for Klein’s Sporting Goods Co. had 
been torn from page 59. I identified it as the right thumb (No. 1) 
of Lee Harvey Oswald. 
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EXHIBITS* 

(1) October 24, 1956. Original of United States Marine Corps Enlistment Con- 
tract and Record, Service Xo. 1653230, signed Lee Harvey Oswald. 



UNITED STATES MAH1NE CORPS 
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23. Examining Surgeon's Certificate. (This certification no longer used.) 

24 For and In consideration of the pay or wages due in the grades which may from tune to time be assigned me during the contin- 
’ ' * 1 , J — voluntarily enlisted in the (sfriiq 07ie)„(ll, United states Marine Corpa 

. * jt i. j rl_ rv . 


nance of my service, I do hereby acknowledge to have i 
{?£ ?or?TT?rnf dte: as a private and I agree to and with _ 
an oliicer of the United States Marine Corps (KeaezveX as follows: 


< flam* a! nentUiof vjjtar) 


25 To enter the service of the United States Marine Corps and to report to such post or station of the Marine Corps as I may 
be* ordered to <oin, and to the utmost of my power and ability discharge my several services or duties and be in everything con- 
formable and obedient to the several requirements and lawful commands of the officers who may be placed over me. 

26. >[ oblige and subject myself to serve un- 
less sooner di sch arged by proper authority 




-JL 


<1*W Omf to 

bo in •pp)iranl’« 
koodmr itine.i 

27 In the event of war or national emergency declared by title President to exist during my term of service, I oblige and subject 
myself to serve until 6 months after the end of that war or national emergency if so required by the Secretary of the Navy 
unless 1 voluntarily reenlist or extend my enlistment 

23 I am of legal age to enlist; I have never been found guilty of a crime except as stated by me to the recruiting officer; I have 
never deserted from any of the Armed Forces of the United States, and have never been discharged therefrom for any reason 
other than recorded herein. 

29. I understand that upon enlistment in the Reserve of the United States Marine Corps, or upon transfer or assignment thereto, 
I may not be ordered to active duty without my consent except in time of war, or when in the opinion of the President a national 
emergency exists, or when otherwise prescribed by law, and that I may be required to perform active duty during such periods. 

SO I H WE HAD THIS CONTRACT FULLY EXPLAINED TO ME. I UNDERSTAND IT, AND CERTIFY THAT NO 
PROMISE OF ANY KIND HAS BEEN MADE TO ME CONCERNING ASSIGNMENT TO DUTY, OR PROMOTION 
DURING MY ENLISTMENT. 

Jl. Oath of Enlistment: I do telemnly swear (or aKirm) that 1 will bear tree faith and ellcglanee to the United States of America; 
that I will serve them honestly and fcithfuily against all their enemies whomsoever; and that I will obey the orders of the President 
of the United Steles and the orders of the officers appointed over me. according to regulations end the Uniform Cede of Military 
Jr slice. And I do further swcor (or affirm) that all statements made by me, as now glvenjn thb record, ere t * 


eJt- 


nowim Hi 

ere correct. fj 


Subscribed and sworn to before me thip 

SIGNATURE AND RANK Of RECRVJrTlNG OFrICtR 


i this 24th day of _ 

S^JU-JC 4: 

^ ^ «- wmi 


jQciahsr_ 




SS^-fri r^liy.y£-AP.O 


•« erftet 1* — 0*1*1 


— Jf V\ E^p*t f - L\.rjCj 
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23. Ex amin ing Surgeon’s Certificate. (This certification no longer used.) 

£4. For and in consideration of the pay or wages due in the grades which may from time to time be assigned me during the contin- 
uance of my service, I do hereby acknowledge to have voluntarily enlisted in the (siriin oju) (1) United States Marine Corps 

{?> jp-^q- v - - f V^r . - i - i, bUnyi -Psy- t r as a private, and I agree to and with H, K» JCTI5S 

5 cited^Iar! nc CorpiT follows: &a*u of rmnritin? afxm) 

25 To enter the service of the United States Marine Corps and to report to such post or station of the Marine CoTps as I may 
be’ordered to join, and to the utmost of my power and ability discharge my several services or duties and be in everything con- 
formable and obedient to the several requirements and lawful commands of the officers who may he placed over me. . 


26. C oblige and subject myself to serve un- 
less sooner discharged by proper authority 




(TFonl f-Toro to 

M til •pjrficaml’j 
handwriting.) 


27 i n the event of wit or national emergency declared by the President to exist during my term of service, I oblige and subject 
myself to serve until 6 months after the end of that war or national emergency if so required by the Secretary of the Navy 
unless I voluntarily reenlist ot extend my enlistment. 

28 I am of legal age to enlist; I have never been found gnilty of a crime except as stated by me to the recruiting officer; I have 
never deserted from any of the Armed Forces of the United States, and have never been discharged therefrom for any reason 
other than recorded herein. 


29. I understand that upon enlistment in the Reserve of the United States Marine Corps, or upon transfer or assignment thereto. 
I may not be ordered to active duty without my consent except in time of war, or when in the opinion of the President a national 
emergency exists, or when otherwise prescribed hy law, and that I may be required to perform active duty during such periods. 


SO I HAVE HAD THIS CONTRACT FULLY EXPLAINED TO ME. I UNDERSTAND IT, AND CERTIFY THAT NO 
PROMISE OF ANY KIND HAS BEEN MADE TO ME CONCERNING ASSIGNMENT t6 DUTY, OR PROMOTION 
DURING V * I . .'LISTMENT. 


31. Oath o -tent: i do solemnly swear for offirml flirt I will bear tree faith end ollegfaneo to the United States of America; 

that 1 will . i turn honestly and faithfully against all their enemies whomsoever; and that l will obey the orders of tho President 
of the United States and the orders of the officers appointed over me, according to regulations and tha Uniform Code of Military 
Jest ice. And I do farther swear (or affirm) that all statements made by me. os now given in this record, are correct. * 

Subscribed and sworn to before me this. 2^-th day of Oc to ber » D 3t9j6 — 

gem-met *no m*k or wtoiwnnc o^icra T i t- . ■ ft PC n . 


ffiOCiSSCD B f . 




— Li*uorT 
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(2) October 24. 1036. Carbon of Item 1. with an original signature. Lee Harvey 

Oswald. 


••• — 


UNITED STATES MARINE CORPS 

DOUTWINT CONTRACT AND RECORD 


i^uV 2 ? 1956 ~y, 

fci 


NAvnetti W-ro (mv. i-ss) 


24 Oct 1956 


L LAST HIM*— FWST HUO— tUOCU HAAt 


L MO j A SERV1 a NCL 


- 1G5gg30 1 aag. r / 


k. FLACS t* PtKTM (ClXjr) (StaU or eounlrw) L MUMQN 


W. HOME Of RECORD AT TIME Of EMJSTWENT 


4936 Colllrrfoori Street Fort Worth Tarrant Tfrrag 

L rma AT »NCH tmJSTID (Clfr. ecurtfl, and SUO*) I U. ETTECTTVT DATE OF EfiUSTMtWT | O- CONTRACT UNITATIOn ( if 0*») 


u DATE EJEJSTED II DATE DISCHARGED tt, REASON 



ENTRIES AS TO PREVIOUS SERVICE ^ 


23. Examining Surgeon's Certificate. (This certification no longer used.) 

24. For and in consideration of the pay or wages due in the grades which may fromtime to time be assign^ me d^ng the contin- 
uance of my service, I do hereby acknowledge to have voluntarily enlisted in the (sini* on* ) (1) United States Marine Corps 

th e T T » H » bt . V ,n p gy&y*r», as a private and I agree to and with 3 . 3U *^ ^ 7 - * 

irftefeT Ohg ’ TT mtaT rStej^larine ^Corpt “ foUows: 0 ^ ) 

25 To enter the service of the United States Marine Corps and to report to such post or station of the Marine Corps as I may 
be ordered to join, and to the utmost of my power and ability discharge my several services or duties and be in everything con- 
formable and obedient to the several requirements and lawful co mman ds of the omcers who may be placed over me. 

. ” mar { Word awl floor* to 

26. C oblige and subject myself to serve un- * j <9 h* in apvii*nt , » 

leas sooner discharged by proper authority ~ZZSt aJT «*”| haUwntma.} 

27 In the event of war or national emergency declared by the President to exist during my term of service, I oblige and subject 
myself to serve until 6 months after the end of that war or national emergency if so required by the Secretary of the Navy 
tinted I voluntarily reenlist or extend my enlistment. 

£8 I am of legal age to enlist: I bave never been found guilty of a crime except as stated by me to the recruiting officer; I have 
neVer deserted from any of the Armed Forces of the United States, and have never been discharged therefrom for any reason 
other than recorded herein. 

29 I understand that upon enlistment In the Reserve of the United States Marine Corps, or upon transfer or assignment thereto. 
I may not be ordered to active duty without my consent except in time of war, or when in the opinion of the President a national 
emergency exists, or when otherwise prescribed by law, and that I may be required to periorra active duty during such penods. 

SO I HAVE HAD THIS CONTRACT FULLY EXPLAINED TO ME. I UNDERSTAND IT, AND CERTIFY THAT NO 
PROMISE OFANYXIND has BEEN MADE TO ME CONCERNING ASSIGNMENT TO DUTY. OR PROMOTION 
DURING MY ENLISTMENT. 

31 Oath of Enlistment: 1 do solemnly swear (or affirm) thet I will beor true faith and allegiance to the United States of America? 
that I will serve them honestly and faithfully agoinst all their enemies whomsoever: and that I will obey the orders of the President 
of the United States and the orders of the officers appointed over me, according to regulations ood the Uniform Cede of Military 
4istice. And I do farther swear (or affirm I that all statements made by me, as now given in this record, are correct. 

tS. Si*. L ^ 


Subscribed and swom to before me thia„_ 24 th 

SIGNATURE AHO HANK OF RECRUITING OFFICER 1^~- 


f£0C£SS£D Br I*- \ J 




46-129 0 


79 


7 
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(3) October 24, 1956. Loyalty Certificate for Personnel of the Armed Forces, 
signed Lee Harvey Oswald. 



I. PROVISIONS. The Department of Defense hat the authority to establish procedseret implementing the national policy relating to 
loyalty of persons entering on duty u ith the Armed Forces. This has b ten determined by proper authority to include restrictions as to 
certain standards of conduct and membership in, or sympathetic association with, certain organisations. 

STANDARDS OF CONDUCT 


1. Conduct which may be considered as establishing reasonable 
grounds fur imposing appropriate penalties shall include but is not 
limited to, one or more of the following: 

(e) Sabotage, espionage, or attempts or preparations therefor, or intimate and 
s) mpathtltc associations with or voluntary assistance to persons who the 
subject of investigation bat reasonable cause to believe may be spies or 
saboteurs. 

(*) Tteason, sedition, or writings and acts which can reasonably be con- 
sidered at intended to encourage seditious or treasonable opinions or 


(r) Advocacy of revolution or of forty or violence to alter the existing consti- 
tutional form el government of the United States; advocacy of revolu- 
tion or of lore* or violence to bring about economic, political, or social 

<d) Intentional unautboriied dr, closure to any person under circumirancn 
Which may indurate disloyalty to the United States. of documents or 
information of a classified or nonpublic rharacief. 


a of tbc United States oi America. 

WITH CERTAIN ORGANIZATIONS 

menu when twch denial is attemperd by force, violence, or intimida- 
te) Alteration of the enisling form of government of the United States 
or territory subject to its jurisdiction, or of tbe existing economic, 
social, or political order within it when such alteration is througn 
or wub tin aid of force, violence, o' 


- is of force or violence to deny persons the ir rights under 
the Constitution of the United States, or as seeking to alter the form of 
government of the United States by unconstitutional means retirdleas of 
practice, advocacy, or nonadvocacy of any of tbe (encu set forth in I la) 
and I <k> above. 


MEMBERSHIP IN OR ASSOCIATION 

2. Associations which miy b« considered as establishing reason- 
able grounds for imposing appropriate penalties include but are not 
limited to membership in, affiliation with, or sympathetic associa- 
tion with, any foreign or domestic organization, association, move- 
ment, group or combination of persons having the following 
characteristics: 

la) Which practices, seeks to practice, or advocates cither: 

(I) Denial, to any person, group of persons, ot clast of persons within 
the United Stites or territory subject to m jurisdiction, of any right 
or rights which the Federal Constitution guarantees or protects 
against encroachment by either or both Federal and Stare Govern- 

3- Organizaiionj designated by the Atromey General, pursuant to Executive Order 10450, are listed below: 
Communist Party. U. S. A., its subdivisions, sub- 
sidiaries and affiliates. 

Communist Political Association, its subdivisions, 
subsidiaries and affiliates, including — 

Alabama People’s Educational Association. 

Florida Press and Educational League. 

Oklahoma League lor Political Education. 

People's Educational and Press Association of 

Virginia League lor People I Education. 
v oung Communist League. 

Abraham Lincoln Brigade. 

Abraham Linculn School. Chicago. Illinois. 

Action Committee in Free Spain Nun. 

American Association for Reconstruction in Yugo- 
slavia, Inc. 

American Branch of the Federation of Greek Mari. 

American Christian Nationalist Part, 

* " ' s' Re 


intimidation, 
designated by (he Attorney 


American Christian Nationalist Party. 
American Committee for European \X'oi 


Committee for Protection of Foreign 
for the Settlement of Jews in 


lief. 

Amend 
Born. 

American Commit 
Birobidjin. Inc. 

American Committee for Spanish Freedom. 

American Committee /or Yugoslav Relief. Inc. 

American Committee to Survey Labor Conditions 
in Europe. 

Aiuei is.an Council for a Democratic Greece, for- 
metis- known as the Greek American Council; 
Greek American Committee fnr National Unity. 

American Council on Soviet Relations. 

Ameriran Croatian Congress. 

American Jewish Labor Council. 

American League Against War and Fascism. 

Amrricin 1. 1 ague fur Peace and Democracy. 

American Lirbuani.n Workers Literary Association 
(mho knoun as Anrrikos Lieturne Darbininkm 
Literal utot Draufita ) . 

American Natimrl Labor Party. 

American National Socialist League. 

American National Socialist Party. 

American Nationalist Party. 

American Patriots. Inc. 

American Peace Crusade. 

American Peace Mobilization. , , 

American Poles for Peacr. 


American Polish Labor Council. 

American Polish Lcigue. 

American Rescue Ship Mission la project of ike 
l ulled American Spaitiib Aid Committee) . 
American- Russ ian Fraternal Society. 
Amcrican-Russian Institute, New York lotto 
knoun at the American Russian Institute for 
Cultural Re/alioni uitb ibe Sotiel Luton). 
American Russian Institute, Philadelphia. 
American Russian Institute of San Francisco. 
American Russian Institute of Southern California. 

Los Angeles. 

American Slav Congress. 

American Women lor Peace. 

American Youth Congress. 

American Youih for Democracy. 

Armenian Progressive League of America. 
Associated Klam of America. 

Association of Georgia klans. 

Association of German Nationals (ReitbiJrutttbr 
V'ereini fungi . 

Assoc i j lion of Lithuanian Workers (alio knot re 
as Lit tut in Datbininku Susirienijimac) . 

A usland -Organization der NSDAP, Overseu 

Branch of Nazi Part). 

Baltimore Forum. 

Benjamin Davis' Freedom Committee. 

Black Dragon Society, 

Boston School for Marxist Studies, Bo, (cm. 
Massachusetts. 

Bridges- hoberton-Schmidt Defense Committee. 
Bulgarian American People’s League of the 
Lnitcd Slates of America. 

California Emergency Defense Committee. 
California Labor School, Inc., J2I Divisadcao 
Street, San Francisco. California. 
Carpaiho-Russian People's Society. 

Central Council of American Women of Croatian 
Descent (at ic kuoun at Central Council of 
American Croatian Women, Sul tonal Council of 
Croatian Women). 

Central Japanese Association (Beikokn Civ* 
Nipponjin Kail. 

Central Japanese Association el Souther* 
California. 

Central Organiaation of the German- A merscev 

Mulivul aii;, n » 


Cervantes Fraternal Society. 

China Welfare Appeal. Inc. 

Chopin Cultural Center. 

Citizens Commitiee to Frer Earl Browder. 
Citizens Committee for Harry Bridges. 

Citizens Comminee of the Upper West Side I.Vru- 
York City). 

Citizens Emergency Defense Con/erm.e. 

Citizens Protective League. 

Civil Liberties Sponsoring Committer of 
Pittsburgh. ’ 

Civil Rights Coogtess and its affiliated organiza- 
tions. including; 

Civil Rights Congress for Texas. 

Veterans A;-ainsi Discrimination of Civil Rights 
Congress of New York. 

Columbians. 

Comite Coordinator Pro Republics Espanola. 
Comite Pto Derechos Civil ts. 

Committee to Abolish Discrimination in Maryland. 
Committee to Aid the Fighting South. 

Committee «o Defend the Rights and Freedom of 
Pittsburgh's Political Prisoners. 

Committee for a Democratic Far Eastern Policy. 
Committee foe Constitutional and Political 
Freedom. 

Committee for the Defense a* ihe Pittsburgh Six. 
Committee for Nationalise Action. 

Committee lor she Negro in the Ans. 

Committee for Peace antlTyjvmvti.ooer i estiva I in 
Philadelphia. 

Committee for the Protection of the Bill of Rights. 
Commitiee for World Youth Friendship and 
Cultural Exchange. 

Committee to Defend Marie Richardson. 

Committee to Uphold the Bill of Rights. 
Commonwealth College. Mena. Arkansas. 

Congress Against Discrimination. 

Congress of (he Unemployed. 

Connecticut Committee to Aid Victims of the 
Smith An. 

Connecticut irate Youth Conference. 

Congiess of American Revolutionary Waiters. 
Congress of American Women. 

Council on African Affairs. 

Cc- icil of Greek Americans. 

Co,-. veil foe Jobs. Relief, and Housing. 

Zoo-veil for Pan-American Democracy. 
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UMinn HukiiiIiAI frJUmHJ, 

la, Nippon Uuioku Ka< tMiliiMij Virtue Society 
ml Japan nr Military At! Sourly of fnpam' 

■ 19)5 end 19*0). 


Kyfihje 


k 1 


Bi"'" 


I Club. 

n I* Ihlitiu C nmmittr 
• Alighieri Society {Brimttm 


i kitum 11 Kyflhacuwr Lug 
flnnel), k)'thjfkiKr Etlluvut] 
lamttmJu bait). 

Relief < hyjbneuirr Yric(bibil 


o Ki^hii. 


mbly. 


> Sp Jfl 


r I955J . 


Em Ui) Koic C< .. . 

Lmcrgency Cunl««iu( 10 5 

(foundinf h r <Jy a / ibi N*r.„ nnni.ni j,— 

AM Committer) . 

Fmiliii of the Baltimore Smith Act Victim. 

hrr i Ixi of th« Smith Act Victims. 

Federation nt .Itilun War Veterans in th« U. 3. A., 

iTjinni. ‘ 'fed ’trmuVut ‘ j’egtT Slmti "Cniti "d 

Finnish- American Mutual Aid Society. 

Frederick Dougins Educaivcevil Center 

Freedom Stage, Inc. 

Friend* of the New Germany (I’ctnuJe dr i Piemen 
Dentteblandl). 

Friend* of the Soviet Union 

Garibaldi American fraternal Society. 

George Washington Carver School. New York 
City. 

German- American Bund (AmCTHn-deuttcoer 
Yolkthnm. I). 

German- American Republican League. 

German- American Vocational League (Dentiche- 
A mcrUmnitc/rc Brrmfigr- mein ttbrfi). 

Guardian Club. 

Harlem Trade Union Council. 

Hawaii Civil Ltbertres Committee 

Hefmutki Kai, also known a* Nokubei Heieki 
Gimutha Kai, Zaibct Nihoniin, Heijaku 
Gitnulha Kai and Zaibei Hcimutha Kai 
(Japuueu Raiding ii Amrricm Mil it ay Con- 
ten pit Auocintinn). 

Hellenic- American Brotherhood. 

Hinode Kai (ImprriA fapenete Rtltnitll) . 

Hinomiru Kai (filial Smm flog Society— n group 
of fn pen etc H'mr I etrrnns) . 

Hokubet ZiifO Shoka Dan (Sorth Amrritmn 
Rrirrrr O/heeri Anocimtien). 

Hollywood Writer* Mobilization for Defense. 

Hiangirian-Anerriean Council for Democracy. 

Hungarian Brotherhood. 

Independent Parry (Seattle, Wntbinflon). 

Independent Peoples Parry. 

Independent Socialist League. 

Industrial Worker* of the World. 

International Labor Defense. 

International Workers Order, rfi subdivisions, 
subsidiaries and affiliates. 

Japanese Association of America. 

Japanese Overseas Central Society (J Cmigmi Doho 
C *< to Hail. 

Japanese Overseas Couvenrvon. Tokyo, Japan, 

1W0 

Japanese Pmtsctiva Amociarion Utetruilrug 
Orgnniintion). 

Jefferson School of Social Science, New York City. 

Jewish Culture Sociery. 

Jewish People's Committee. 

Jewish People's Fraternal Order. 

Jikyoku Lin Kai (T*r Committor for tbt Critis ). 

John son -Fore sc Group. 

Johnson iter 

Joint Antifascist Refugee Committee. 

Joint Council of Progressive Ira lian- American*, 

Inc 

Joseph Wrydemryer School of Social Science, Sc. 

Louis. Missouri. 

Kibei Semen Kai (Aijneioltom of U. 5. titiitmt of 
fopemeti mmetitry u bo Lee* returned to Amrricm 
mf/TT Undying ha fmpan). 

Knights of the White Camellia. 

Ku Klux Klin. 

THE FOLLOWING ADDITIONS TO AND DELETIONS FROM THE ABOVE LIST ARE ANNOUNCED: 

ADD: 

ELSINORE PROGRESSIVE LEAGUE 
EVERYBODY'S CC'G ! I TO EE TO OUTLAW WAR 
IDAHO PENSION UNION 

MASSACHUSETTS CCKMITTE3 FOR THE BILL OF RIGHTS 


f Hyjflhitnter Ham 
Kyllh ic-uu-r War Rc 
*rrif>. 

Labor Council (nr N 
Labor KnrJtih Assu 
Labor Youth League. 

League lot Cninin.ni Sens*. 

League of American Writer*. 

Lictur Society (Italian Black Shirt f >. 

Maecdom an- American People * League. 

Mario Morganeini Circle. 

Maritime Libor Committee to Defend Al Lanium. 
Maryland (.unyrtis Against Discrimination. 
Massachusetts Minute Women for Peice (not rot- 
ntcltJ uitb the Minute n'ooiem of the U . 5. A., 
tut.). 

Maurice Brasrrman Defense Committee. 

Michigan Civil Right* federation. 

Michigan Council for Peace. 

Michigan School of S*Kial Science. 

Ninka Teikoku Gunyudan (Imperial Hilary 
fritmdi Croup or Southern California K nr 
V Otermni) . 

National Atsociation of Mexican American* (alto 
i»r< a i Asoeiecinm Sacionnt Mcrieo-Ameri- 

National Blue Star Mothers of America (no* to be 
confused Wth the IHoe Star Mother* of America 
organized m February 1942) 

National Commirte* for the Defense of Political 
Prisoner*. 

National Committee foe Freedom of the Pr«-*». 
National Committee to Win Amnesty foe Smith 
Act Victims. 

National Committee to Win the Peace. 

National Conference on American Policy in China 
and the Far Last <4 Coufrrrntr entlrd hr tbt 
Committre lor « Dtmocrnlte per Eatlern Policy ) . 
National Council of Americans of Croatian 
Descent. 

National Council of American Soviet Friend»hip. 
National Federation foe Constitutional Liberties. 
National Labor Conference for Peace. 

National Negro Congre**. 

National Negto Labor Council. 

Nationalist Action League. 

Nationalist Party of Puerto P 
Narurt Friend* of America 
Negro Labor Victory Comm 
New Committee foe Publications. 

Nichibei Kogyo Kaisha (TAe G rent r»jii Tbrmtrt ). 
North American Commute* m Aid Spanish 
Democracy. 

North American Spanish Aid Committee. 

North Philadelphia Forum. 

Northwest Japanese Association. 

Ohio School of Social Sciences. 

Oklahoma Committee to Defend Political Pi'it- 

Ortginal Southern Kilns. Incorporated. 

Pacific Northwest Labor School. Seattle. 

Washington. 

Palo Alto Peace Club. 

Part i do dtl Pueblo of Panama ( oprrmtiog in tbe 
Cmuat Tout) . 

Peace Information Center. 

Peace Movement of Ethiopia. 

People's Dram*. Inci 

People's Educational Association (f ucorpormtrd 
under umm. Lot Augtltt Bducntionmi At toe to- 
lion. Inc.), also known at People's Educational 
Center. People's University. People's School. 
People * Institute of Applied Religion. 

Peoples Programs ( Srmttlt . fTnibington) . 

People's Radio Foundation. Inc. 

People's Right* Party. 

Philadelphia Labor Committee for Negro Rights. 
Philadelphia School of Social Science and Art. 
Photo League (New York Ot}). 


iv of the United State*. Inc. 


Pittsburgh Arts Club. 

Pulitivil Prisoners' Welfare Ctumitin. 

Polunia Society u* the IVIO. 

Progressive CJrrtnm-Ansericana, also linns 
Progressive Gvtman- American* of Chicago. 
Proletarian Parrs of America. 

Pro*e*ian t \\ n Vntfl, 

Provisional CtNtliintle. .. 

Southweu Area. 

Provisional Cu*ninittec on Latin American Alfaira. 
Proviiional Committee to Abolish Discrimination 
in the State oi Maryland. 

Puerto Rican Curnite Pro Libertades Civile* 
fCLC). 

Pui rrorriquenos Unidos fPmtrtm Ricnnt United). 
Quad City Committee for Peace. 

Quttnihridge Tenants League. 

Revolutionary W orkers League. 
Romanian-Americ:its Fraternal Society. 

Russian American Society, Inc. 

5akura K.n (Patriotic Society, »r Cbtrry Anocim- 
tion. computed of ret era nt of Rnno-fapetnett 

Samuel Adams School, Boston, Mass. 

Santa Barbara Peace Forum. 

Sihappvs Defect *v Committee. 

Schneidermats-Datcy Defense Committee. 

School of Jewish Studies, New York City. 

Seattle Labor School, Seattle. Washington, 
Serbiin-Amvricln 1 raternal Society. 

Serbian Vidovdan Council. 

■' o Temple* (limited to Stmt Sbiuio mbmiiibrd 


m 194V. 

Silver Shirt Lrgiu 


Socialist Worker* Party, including Amrrkan Com- 
mitree (or European Worker* - Relief. 

Socialist Youth League. 

Sokoku Kai <F at her land Society). 

Southern Negro Youth Congress. 

Suiko 5 ha (Rrirrrr Officert Auocindion, Lot 
Amgtirt). 

Syracuse Women for Peace. 

Tom Paine Scbooi of Social Science. Philadelphia, 
Pennsylvania. 

Tom Paine School of Westchester, New York. 
Trsde Union Committee for Peace. 

Trade Unionists for Peace. 

Tri-State Negro Trade Union Council. 

Ukraniin- American Fraternal Union. 

Union of American Croatiani. 

Union of New York Veterans. 

United American Spanish Aid Committee. 

United Committee of Jewish Societies and Lands* 
■aanschaft Federations, also known as Coordi* 
nation CommktL-r of Jewish Land smanschaf tea 
end Fraternal Organizations. 

United Committee of South Slavic Americans. 
United Defense Council of Southern California. 
United Harlem Tenant* and Consumers Organiza- 
tion. 

United May Day Committee. 

Unitrd Negro and Allied Veterans of America. 
Veterans of the Abraham Lincoln Brigade. 

Voice of Freedom Committee. 

Walt Whitman School of Social Science, Newark. 
New Jersey. 

Washington Bookshop Association. 

Washington Committee to Defend the Bill of 
Rights. 

Wivrtingcon Committee for Democratic Action. 
Washington Commonwealth Federation. 
Washington Pension Union. 

Wisconsin Conference on Social Legislation. 
Worker* Alliance liinte April 1916) . 

Workers Party (including SucimJitt Youth 
League) . 

Yiddfsher Kulrur Firband. 

Yugoslav- American Cooperative Home, Inc. 
Yugoslav Seamen's Club, I IK. 


THE FOLLOWING ADDITIONS TO AND DELETIONS FROM THE ABOVE LtST ARE ANNOUNCED: (CONTINUED) 
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//. DECLARATION. (Concealment of. misrepresentation as to, or failure to divulge in fmll, conduct or associations of the thar- 
acter set forth in the provisions at the time of execution of thii certificate may constitute grounds for court martial, discharge, separation, 
or other disposition of personnel. Penalties for making a false statement may be eery severe. If Federal Constitutional privilege 
against self 'Crimination, i. e., the making of a statement which wilt expose you to criminal trial, it claimed about all or any part of any 
conduct, membership, or association in question, you may so claim under Remarks below, "Federal Constitutional privilege it claimed" 
or "Federal Constitutional privilege is claimed as to . . . describing the specific part of any conduct, membership, or association about 
which claim is made.) 

CERTIFICATION 

I certify, at regards the standards of conduct, or membership in or association with, certain organizations, that : 

t. I have read the provisions applying to standards of conduct and membership in or association with certain organizations and l under- 
stand them. 

2. If l have engaged in any such conduct, ! have so indicated the nature thereof under Remarks below. 

3. / have entered under Remarks below, the nJrxe(s) of the organization(t) from the above list of which l am or hare been a member, 

or by tshich I am or have been employed, or which l hat e attended or been present at, or engaged in, organization?! or social activities 

or activities which they sponsored , or for which l have sold, given assay or distributed written, printed, or otherwise recorded matter 
published by them, or with which I have been identified or associated in tone other manner. 

4. If l have not cngitgtd in any such conduct, or have not brew associated in any manr.rr with listed organization!, or hare never been is 
member or participated in she activities of any pro-communist, pro-Nazi, or pro Fateiti orgmtizMioni en foreign couutriet, l have so 
indicated by writing "NONE" or "None to ny knowledge^ under Remarks below. 

y ! understand that it what I slate below is found so be incorrect, incomplete, or misleading in any important particular, I may b* subject 

to prosecution and punishment under the appropriate laws of the United States. 

6, 1 understand the meaning of the statements made in the certif cations above. 


REMARKS (Use lit if act provided ithw ant attack additional ikttii, if n/rtitary, ) 9 r a f*H detailed statement. If ai iterated wtth any ef titled arfauhaeiaus, 
ipectj) nature and extern of nj toCiaJiou with ueb including dales, placet, aaj eridtnliali mam or formerly held) 

-Jurruf 






TYPED FULL NAME OF PERSON MAKING CERTIFICATION 

SERVICE NO. Uf an,) 

nra 

OSWALD, lee Harvey 

1053*30 " 


GIVEN UNDER MY HAND THIS ?Lt h DAY OF October 19 


TYPED NAME. GRADE AND ORGANIZATION OF WITNESSING OFFICER 

SIGNATURE OF WITNESSING OFH&R " 1 

R. K. JCICS, Captain, USKC^ARO 

utinssmmam 


DDimu 98 


PREVIOUS EDITIONS OP THIS FORM ARE OOS< 
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(4) October 24, 1956. United States Marine Corps Examination of Applicant by 
Recruiting Officer, signed Lee Harvey Oswald. 


If Bit applicant admit haring moat 
ahom it. rtttrdhm of tht tthiaHtf of 
Han applicant hatanamacad "YKS 
Hacr 011,1*4 0*101 thou Id con.ult tht 


USMC RS Da 11 a a, *ex»a 


SO. Ihave been cautioned to answer tin above question* truthfully; that any false statement detected prior to enlistment « 
constitute a bar to mv enlistment, and that any false statement detected subsequent to enlietment will be p roc e seed a* a fraud egaii 
the Government and may ultimately reeult in my discharge from the Marine Corpe under other than honorable c^ndiUon* 


FIRST ENDORSEMENT 

Mill 

PROM: COMMANDANT OP THE MARINE CORPS 
TO: 

1. Returned. Enlistment □ nutboriiod provided physically nod other* tee qualified. 


n y direction 
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(5) October 24, 1956. United States Marine Corps Record of Emergency Data, 
signed Lee Harvey Oswald. 


RECORD OF EMERGENCY DAI 

|U INtTKUCTIOMl ON RIVIKK ItPONt MAKING IftTRIf* 


1. DESIGNATOR'S EAST NAME— FIRST NAME MEDDLE KAMI 

OSWALD, Lee Ha rvey 

1 SERVICE NO. 

j.Go3/c3L 

1 GRADE OR RATE 

Pvt 

L SERVICE 

itkc 

X MARITAL STATUS 1 6. FULL NAME Of SPOUSE . 

Hot Married 

7. ADDRESS (,Vt»m4YY, ttreti, till, uma. owi StoU) 

| i CHILDREN (LTif <ich child ot any marri*i». /l> non., ui ,!<(•) 

first name— middle name — last name 

ADDRESS 

MARITAL STATUS 

SEX 

DAtl Zt HATH 

None 





L name or£7] father or Q male guahdian 

Robert F». Lee OSWALD 

U. ADDRESS IF UVWG— IF DECEASED SO STATE 

Deceased 

H. NAME OF £2 : -' other °* Q FEMALE GUARDIAN 

Marguerite (Claverie) OSWALD 

1L ADDRESS IF LIVING — IF DECEASED SO STATE . . , _ 

4936 Ccllinwood St., Fort Worth, Texas 

m THE EVENT THAT 1 AM NOT SURVIVED BY A SFOUSE OR ELIGIBLE CHILD 1 DESIRE THAT PAYMENT CF 6 MONTHS* DEATH GRATUITY BE MADE TO 
THE RELATIVE SHOWN BELOW. (JJi# na.cn« oi i&thmr or axothmr tnuit b* rmp+mtmd if it 19 thmt or «Jt* r#c«ir# paymanf) 

IX FIRST NAME— MIDDLE NAME— LAST NAME 

Marguerite OSWALD 

H. RELATIONSHIP 

Mother 

IX ADDRESS 

4936 Coll inwood St., Fort Worth, Texas 

IX alternate relative 

John Zdviard PIC 

17. RELATIONSHIP 

Step- 

Brother 

11. ADDRESS 

4936 ColLinvood St., Fort Worth* Texas 

| l». IN THE [VENT THAT ! AM LISTED AS MISSING OR OTHER MIL'TARY CIRCUMSTANCES PREVENT V.E FROM TRANS MITT 11*1 FUNDS TO MY DEPENDENTS. IT IS MY DESIRE THAT 

FIRST NAME— MIDDLE NAME — LAST NAME 

Marguerite OSWALD 

RELATIONSHIP 

Mother 

ADDRESS 

U936 Coliinwood St., Fort Worth, Texas 

RECEIVE each month 
100 

PERCENT OF MY PAY 

| EL 1 REQUEST THE FOLLOWING COMMERCIAL INSURANCE COMPANIES BE OFFICIALLY NOTIFIED IN CASE OF MY OEATH IN ACTIVE SERVICE 

NAME OF COMPANY 

ADDRESS OF NOME OFFICE 

POLICY NO. 

None 

* 


a. designation OR change OF BENEFICIARY— SERVICEMEN S indemnity l-Ri ’J, iti Cunt ) 

(Dot* *<X optmlt a j a a rclinji of bmeflcii'r ef o*r i.uurcwcj ennfrcc.'* Iinud 6? Cn iled Stale t Gortrnmaal) 

/U. PREVIOUS DESIGNATIONS CF PRINCIPAL AND CONTINGENT BENEFICIARIES, IF ANY. UNOER SERVICEMEN S INDEMNITY ACT OF t»t. ARE HEREBY CANCELED, AND IT IS 01 PETTED 
THAT SAID INDEMNITY BE PAID TO: 

NAME 

relationship 

SHARE OR AMOUNT TO EACH BENEFICIARY 

Marguerite OSWALD 

Mother 

Full Amount 

WITNESSED by (StyiKluff ON all cap lu) 

SIGNATURE Of SERVICEMAN (Sif» all capiat) S 

'itX %r2it&o il 


GRADE OR RATI OF WITNESS^'' 

Cartain ( 


SERVICE NO. 

0*32031 

DATE SIGNED ' " ./ 

24 October l</56 


DD , £r» 93'' Htplicu DD Form SO, t Jut JO, wbkh may b»u*ai. 


JFK F- *V18 
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INSTRUCTIONS 

(/ terns for which no instructions are printed below are self-exph >aitory) " 


This form will be completed and maintained current by 
all officer and enlisted personnel in accordance with Navy: 
BuPers Manual Art B-2312; Marine Corps Manual Par 
11223; USCG Pers Cir No. 30-50; A Fit 35-38; ANGR 35-38. 

All items must be completed. In the event you, the desig- 
nator, become a casualty the persons named in items 6, 8, 
9, and 11 will be notified. If notification is not desired due 
to health or other reason state in remarks. If there are no 
living relatives, the name and address of a friend may 
be entered in remarks. Continue any item in remarks if 
necessary. 

Item 4. — Enter one of the following: USN, USNR, USMC, 
USMCPv, USCG, USCG Ft, USAF (for Air Force add "Res” 
or “A AC* as appropriate only if not in active military 
service). 

Item 5. — Enter single, married, widowed, divorced, or 
legally separated. 

Item 6 . — Spouse to whom alimony or support is legally 
payable must be shown even if divorced or legally separated. 

I terns 9 and 11 . — If the person entered is in the class of 
guardian, indicate whether stepparent, foster parent, loco 
parentis, guardian, or adoptive parent. 

Items IS and 16 . — If you do not desire to designate anyone 
enter “I decline to designate any person to receive this pay” 
in your own handwriting. Only designated relatives are 
eligible to receive payment without proof of dependency. 

Item 19 . — The “Missing Persons Act” provides that pay 
and allowances continue to accrue to the pay account of any 
service member for the period he is missing or captured and 
may be paid to the dependents for support. This item reflects 
your desires and is used as a guide in disposition of your pay. 
Allotments to dependents and insurance comnaries initiated 
prior to entering a missing status are continued in effect 
unless unusual circumstances indicate changes. 

Item SO.-s-CompIetion of this item will insure that insur- 
ance companies listed are promptly notified when necessary. 
Accuracy in entering policy numbers will facilitate prompt 
settlement. 


REMARKS 


Item SI . — The indemnity is payable only to persona within 
the following classes: 

(1) Spouse (husband or urife). < 

(2) Children. — The term “children" includes natural 
children, stepchildren, adoptive children. Illegitimate 
children are included only if designated. 

(3) Parents. — The term “parents" includes natural 
parents, stepparents, adoptive parents or persons who 
stood in loco parentis to the insured at any time prior to 
entry into the active service for a period of not less than 
one year. Unless designated otherwise by the serviceman 
the term “parent" includes only the mother and lather 
who last bore that relationship to the serviceman. 

(4) Brothers and sisters . — The term “brothers and sis- 
ters” includes those of the half blood and those through 
adoption. 

If the designated beneficiary or beneficiaries do not survive 
the insured, or if none has been designated, the indemnity 
will be paid to the first eligible class of beneficiaries accord- 
ing to the order set forth above and in equal shares if the 
class is composed of more than one person. If this order is 
in accord with your wishes state “No Designation.” If the 
order is not in accord with your wishes you should name the 
person or persons in the class to receive the indemnity. Any 
person so named will be considered a principal beneficiary 
unless specifically designated a3 a contingent. 

DISPOSITION INSTRUCTIONS 

Navy: Original to BuPers, Washington 25, D. C. Attn.: 
Casualty Branch. 

Duplicate — same as original. 

Triplicate — file in service record at duty station. 
Marine Corps: See Marine Corps Manual Par 11223. 

Coast Guard: See Personnel Circular No. 30-50. 

Air Force: See AFR 35-38 or ANGR 35-38. 




((3) October 24 , 1950. Armed Forces fingerprint identification card, numbered 
.‘327 925 I), signed Lee Harvey Oswald. 


-ARMED 

FORCES 


JVK V' 
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s... 

‘ l ’ ' “ — 

nr 

j ?e *A»a i.N3ai 

l • 

1 

1 9S61 6S 100 1 
■Q-sayooBH' 

r 

Dear Sir; 




•r> V 




0-* 

frptt 






Date. 


..... who claims to have resided at 




to and whose fingerprint* and paraonal 

description are recorded bereofijVan applicant for enlistment in the United States It i. 

:~cT 1118 '°“ 0, ? W information be furnished from your files. A retum enveiope ia mclo^d' for your 

-j ** 

y Very truly yours, 

1 IncloBure * 

Return Envelop c \ 

^ ^ 1 r „ OUcruUJnj OOoir) * 


POLICE RECORD CHECK 




T WAJTHtomMIM CH4RSC. DHKWTPt AMO VJTTLNCI7 


□ no » ~«v «r«is 

t 


OOP OW. CUSTOPT DtgTT □ YO □ 


wo tr “Ya." sec arr 


nurucMo u g z^z n .zzrzzz 
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( 7 ) October 2i). 1950. United States Marine Corps Miscellaneous Information 
and Index Form (XAVMC 118(1)-PD). 


MISCUU>!£CJS FORMATION A»i/,?.3EX 


CO WOIE3 

HrOCHT COLOR CTO COLOR MW 0*11 

135 lbs. Hazel Brown 24 Oct 1?56 

«. PHYSICAL PROFILE 

ANNUAL ADMINISTRATIVE AUDIT COMPLETED 

DATT 

r 

■ 

M 

H 


S 

cooc 

WJ«TO« 

Mu 

(/ t b*' / i Ui? 

240ct5£ 

1 


J 

1 


i 

$ 


0 51iov57 

li. V.' ”gtgM la tit. uSyC 


1 

, 

l 

]_ 

i_ 

, 


- /• 

30Cct53 

2ndLt 











7 











t 


























! 

J 





I . - - 




D FOREIGN DUTY 


BWn MHT DOHA 


DAT! LA 57 RfiW*D COrfUNC*- FpD 




for_ 


(a) Paid 5 \!( 1 *L reenlistment bonus 

(b) Prev pd | total amt of reenl bonuses to include _ 


DATE 10 Tags I3SUE3: 


JLL 


S> WTUBE: {/ j? iCXL. 


/ <**• 


_ reenlUtment. 
reenllatmenC 


■Loop type: 

GAS MASK SIZE: * f"l J 


ocposrr record book no-. 


DATE.- ' C rni 

Articles UCMJ explained to me this date 
■3 required by Article 132, UCMJ. a 


CLASS SWIVf ER 




Articles UCMJ explained to me thia date 
as required by Article 137, UCMJ. 





GSmxwt F- 483 


h- 
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(8) May 8. 1058. Identification card. T\S. Forces, Japan. 
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(9) September 10, 1959. United States Passport No. 1733242, signed Lee H. Oswald. 
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Typiicrrickaa n tt 


269 



46-129 0 


18 








BM3A Ns 3ost>°Z 
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LEM H / 


3MM PAGE -li; 


SHIPPING EXPORT AGENT 


Tms Passport Is Not Vaxjd Unless SroNZD By 
The Person To Whom It Has Been Issued 


jt, tAo UTrd&xSigrn ed, S/ecT^ta^i^ Sfitate c^tAe tylnii 
A&r-ety- oieyuest a/l irJiom it may concen/t 
to fiew/nit lately and fieeiy to fiaAb, 
and € 7 i cate cjffieed to yiiw a/t facofat 
a idandfv*ctection to t/ie aic&e iiaaned ■■■ 
cityen^ J c^t/io tflnited S^iatei. > 


^Siuen u/ndo n my Aancta^id t/ie 

teat c^ tAo Q)efia7dm end ^/bzte: 




If#®!- 




sggs 


Alik 
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(ID September 11, 1950. United States Marine Corps Xotice of Obligated Serv- 
ice, signed Lee Harvey Oswald. 


NOTICE OF OBLIGATED SERVICE 


«v*c (piv it-M) 

(oev, i_n> tomoi 
mat ■> umo Km A-rLui 


INSTRUCTIONS 

Proper* in q uadruplicat* 

Origin *1 to Sarric* Record Book 
Dupircat. to CMC (Cod* DC H) 

Quadruplicate to dtatrict director cone* 
X out them* mordi erhicl I do not apply 





1653230 

PFC E-2 


NAMC Of UEMitA 


OSWALD, Lee Harvey 


6741 


I, You, having assumed the -year military service obligation prescribed by law upon your (enlistment) in the 


U, S # Marine Corps 


{ Bmmck mf Armed Fo-mt* fnifiaily entered) 


MUL 


24 October 


19_ 


56 


and having served in the United States Marine Corps from — — October 

11 September 59 




, are hereby (released from active duty and transferred to the Marine Corps Reserve) 


MwmMuumwjh.* «* 


remainder of that g -year period which ends on 


8 December 


62 


unless sooner discharged. During th3t period you are deemed by law to be a member of the Marine Corps Reserve and will be 
subject to such training and service as is now or may hereafter be authorised by law for members of the Marine Corps Reserve. 
2. You are (assigned to) (Ready) //t/Z^/j/Reserve, Class/j^ (III). You are further (transferred to) 

tv* Marino Air Reserve Training Command 

{Unit or d\*trict) 

address of which is: Naval Air Station, Glenview, Illinois 


You have given your future mailing address as: 


(Unit or district oddrtaa) 

3124 West 5th Street 


Forth *7orth, Texas 


S, This Notice of Obligated Service executed 


lor ana on oenaii c 


H^.U)UUARTCPS AND HEADQUARTERS SQUADRON 
MARINE COPY’S AIR STATION 
EL TORO (SANTA ANA), CALIFORNIA 


11 September 


19. 


59 


By 

— l. 

tSipnatavd dndpoal\ ol officer azaeutiag notica) 




J3e, Li., USMCR 

===== 


4. I hereby acknowledge receipt of this Notice of Obligated Service. 


SJGKATURt or hem sen _ 


’ejm. 


^7 
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{12 ) September 11, 1050. United States Marine Corps Security Termination 
Statement and Index, signed Leo Harvey Oswald. 

SECURITY TERMINATION STATEMENT 
OF NAV FORM 5511-14 

HEADQUARTERS A?D HEADQUARTERS SQUADRON 
U. S. MARINE CORPS AIR STATION 
EL TORO (SANTA ANA) CALIFORNIA 

1. I hereby certify that I have conformed to the directives contained in the 
U_, S. Navy Security Manual for Classified Matter and Registered Publication 
Manual in that I have returned to the Naval Establishment all classified 
natter which I have had in ny possession. 

2. I further certify that I an not retaining or taking away with me from ny 
place of employment (duty) any document or thing containing or incorporating 
information affecting the National Defense of other hatter Classified, Top 
Secret, Secret, or Confidential to which I obtained access during ny employment 
(duty), in any manner whatsoever, 

3. I shall not hereafter in any manner reveal or divulge to any person any In- 
formation affecting the National Defense, Classified, Top Secret, Secret, or 
Confidential, or which I have gained Knowledge during my employ menu (duty), 
except as may be hereafter authorized in v;riting by officials of the Naval 
Establishment empowered to grant such authority. 

(If any of the above statements cannot truthfully be made, 
the word "not” .shall be stricken out of the appropriate 
sentence and a full statement attached hereto indication in 
detail the circumstances which prevent the making of the state- 
ment in its original fora, includint the names cf the persons 
authorizing the particular handling of classified matter) 

4. I, HARVEY OSWALD 1653230 have been inf orn ed and am aware that 18 

U. S. C., 1946 ed., Sup, IV, 792-797 and the Internal Security Act of 1950 pre- 
scribe severe penalties for unlawfully divulging information affecting the 
National Defense, I certify that I have read and understand appendices B, D, 

E, F, and H of the U. S. N avy Security Manual for Classified Matter, I have 
been informed and am av/are that certain categories of Reserve and Retired 
personell on inactive duty can be recalled to duty, under the pertinent prev- 
visions of law relationg to e.-ch class for trial by court-martial fer unlawful 
disclosure of information. I have been informed and an aware that the making 
of a wilfully false statement herein renders me subject to trial therefore, as 
provided by 18 U. S. C./ 1946 ed.. Sup, IV, 1001. 


a. 0. ajas 072172 

(Witness) (File of Ser No) (Full Name (Ser No) 


Officer in Charme Separation Section 


11 September 1959 
(Date) 


-jvk Umsir F-4 rS4 



(13) September 11. 1050. Carlton copy of Armed Forces of the United States 
Report of Transfer or Discharge, signed Tee Ilarvey Oswald, with a carbon 
copy signature. 


■ \'^ o o 

X LEQEWDt Inaort N/A te the tloma bo low which aro pot app licable. 


V" 4 


» 0fF*miiENT. COMPONENT AND ■ RANCH OR 

5 PLACE OF BtaT H (City o*d Stale or Counfry) 

New 0rl««M, Loai*l«w 

\'y i 

!“ 

0m\ 


TO HA C I jb. SEA 


d COLOR Ut 1 

l *4 

e HEIGHT f WEIGHT • 0.1. CITIZEN 

71« j iso |5„. 

Single 


OSWALD, Im H mrm? 


1653230 


prc <w) 




Hjp 


- l 


to mrim tepe 




- REASON AND AVTNORlI 

19CDo2B 6 00 $* BM of 3X£acfS> 

=^>CbaIfiOTnNL© 


BfiBSp WCfiSp EL Tor*, (3oata Aw), fellfmla 


Ai*Wta»nctf,mta(! 


tQ. CHARACTER OF SERVICE 

H0B0RJU&8 


./gf- 

IX 


9? 


b. TYPE OF CERTIFICATE 


16 DATE INOUCTED 

j 

OAT 

■«r* 



. SELECTIVE SERVICE NUMl 


SELECTIVE SERVICE LOCAL B 




I*/* I i 




MAJOC Rtf, 0I«»vio«, IXIAjbIr 


OBLIGATION 


• »M 1*3 


□ e 


ACTIVE SERVICE OTHER THAN BT INDUCTION 

0 (Ftrri EnllMmwnT) □ CNLISTM (Prior Swrvtew) □ reenLUTED 


b. term of 
lYwii) 

3 




- °oit \&~ 


20. PRIOR lECULAR INLISTR LNT* 

mm % 

URGENT ACTIVE iERVlCI 

11 PLACE OF ENT FT INTO CURRENT ACTIVE SERVICE (City and Stotw) 

Dalles, T **m 

21 HO|{ Of RECORD A^ E a# ENTRY INTO ACTIVE SERVICE (StT#wt, RfD, 

1* statement op service 

TEARS 

MONTH, 

»L 

CRED/TABLE 
ton BASIC 
PAY 

PURPOSES 

.1) NET SERVICE THIS PERIOD 

2 

9 

y 

ffbrt yS^Pcr VSRfRfito %9BBB 

(1> OTHER SERVICE 


~~o — 


tBjjLpjyjlALTT^AjjJ^ly RELATED CIVILIAN OCCUPATION AND 

(A) TOTAL [Lin* (1)+ tin* (2)) 


9 

3Z 

-- Jau 

ntfli® Qpmta 
e-bx.so 

b TOTAL ACTIVE SERVICE 

i 

♦ 

5 

C FOHEISN AND.'oR SEA SFRVICMP. . 

i 



worn 


Bed as a RUBLE of action with enemt forces (Plot* ond dot*. If known] 








; R VICE SCHOOLS OR COLLEGE! 


:0URSIS AWP/OR POST GRAQUATE C 


t^CCESSFULLT Cl 


JmAb — ALU, TlmHdm 
MLaad, AwiMlppi 


dates (From - To) 


I0tar¥l-Vk0f7 


bV)#M«PBttUlCl ^TO« d 1 
& 0 fcu>r*rGta 


USA#! G&> hS 


LSVOI 


5 oo GOVERNMENT LIFE INSURANCE IN FORCE 

□ te, t.o 

,io, va iehefjt* fhi viously applied TO* (Specify type) 


’W 


. M0NTKJlLIM3TMENT 


W 


;; a w 


SR. R E RA RES 


, fttlR—nt dw b>t mot 

tttarW .!»•**♦ 

Mm Ita n wt «■*!*» d«%i Nn V f lv» U3) 

rmrimim is « BIN py itetMi ta 2SNMI U ltat* 

(Lit tad) 

wratim* fm+Mi ( 9 / 131 / 59 ) 

|B4. SIGN At U RE OF f tRtQH^t rNGTRANSF JRRlVOR DIGCXAfcSED 



S. PERMANENT ADOBES* FI __ 

pm'VHm;° 'ww 

to. TIFED RARE. GRADE AND TITLE OF AUTnvauina of/itm 

AotqTSg Jb^LbUL P8WCR A— H QIC flfta| 


DD F ' *" 214 REPLACES EDITION OF 1 JUL St WHICH IS 

^ OMOLETt 



AIMED FORCES OF THE UNITED STATES ^ rf- > K 

REPORT OF TRANSFER OR DISqHAAOl j 



278 
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11. Active duty in the Armed Foecei of the United Stmt of a cobelligerent nation stncr Sept. 16, 1940: 


1653230 


DATS OF SBfAK ATTOH 


2 h Oct 56 11 Sep 59 


12. Present membership in • reserve component of the Armed Forces 


BRANCH Of APLHM3 FOaCRS UKV1C1 NO. DAI 

0SMC8 1653230 




1653230 11 Sep 59 Pfc 


. 1 affirm tbit I have verified the foregoing uiiwm and that they arc true: 

i Gl e nvl gw » . Si 1 ^ 

( Signature of rrgntramt) 


DESCRIPTION OF REGISTRANT 

1}. Color of eye* J51AJL© Color of hair Complexion Height (appro*.) 

Weight ( approx ) . 1_5.Q_ .Other obvKius physical characteristics that will aid in identification. 


I certify that my answer* are true; that the person registered haa read or has had read to him hia own answers ; 
that I have witnessed his signature or mark and that aJIof his answers of which I have knowledge arc true, except 
aj follows : 


- iJone - to . My . knowledge . . 


.Sep -XW1959-: 

fu+ft of ngntrstitm) 
I ^ al ^ 


Registrar far Loud Board . 


Port Worth 




(Signafmrr ofngntrar ) 

Texas 


( City or county ) 
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n6) October 16. 195!) to March 27. 1962. Historical diary. 12 handwritten pnjtes. 


W*> 






I xrQt/: /£ J 4*rTrr~7=A’<?s9 yY<s/ssZJ/r7 4 F*/*' /?/» /*uz7 Sy 

C/ ** 7° ^C/ W/Vr /9s. V r t>A 9- T>^ r £,+ y 


H ' . .. . jou^r. ncfc7.) neer svM.ir sm-s/a^ 

^ ^ to a*ai: ** *'*■ ^ r ‘ x .Z^ **Ml 


'Vfa/'o 4^/TV<s ^ - 


■ • r-Si 


JsT M6*e 


^ L: I €*//*'+ 7Z>. f** 


/^/f Jt*S. ^'e:^lj 

7c #<?//>. *4^ ejects **** 


Jp /$ A/rs**xt»*Si&/ > s* 6 **** 4 * 

«**.**+'■* jr~X>u*; 77f*~ r ^/^( /0fS^r* V,7fr*£j& j 


,*>//* /* A/s77*f *» **"•■ 

^ ,r- J~Jt~ L//SjP’/>£T'zZ X 






" s ^tTe/z >*>e /v* j*7o*s.s r *•&??/*>*#■ 


ufau/ ^ysA/A s*W +*y 

s9~ CTc^tjOr O/r/ 


? A/cr: 

ZicJt /? ' A>»&* , 

jk*u,*r- z 6 ~r.y uj/M r*.S S'/*»~* j- #+/■<* *** e *.*?A® 

■l^' x*// &*•*? /9 aj /t*/ &?#**#*’«. . scca/, /h>4* s* 7 * ^ 

1^ /IolKjtvs M* 6+S+o j ? Mf/fiAv? +&* 
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.;.; lorte^r,-^ Z&.~' ^ 2 '*. "e^'S / g£ 


«■ */= ^ '^ s4 ' v ~' •***•$&. 
^ • y M /??>*/ 3 <9 JT - A=-y9/f /•O J 

5>= , ye>v«V^ G-oM* >J<e 5 ^ ^ 

^i>.v«7T c 4 &'?'?*-( st#cu*>L /^7^jrrf 


T0 r } }'?° ' J V"’**. Ten,*, ^ ^-u^^yy ^ 

^Jr-4 „ f=X*£A,'l os*, rjy ^ 

e ^ r.-y-o^ s„. r/ie 

Ye^/Z /P’S" 7?\C- 'I*.;/ /c-^^_ y^s/y^ft _ ve*v /3 '?■’*- A?7~ ^ ,s^ 


>e /=*>*rzy 


" ^ac &m&vxy **e 6 s9^/ d r/vx; 

#*»'*? + Ji'wr*****;* u,/^ #e/s fe***«# i 


s/y^St , v&sty 0rt '^yy r y^ys^r . vf 

^ ^vt* A^^/s 4 ^tt£^Z£Aj '■!?', 

A Z/j , r*/! W^// a- . s-> i j ~ 01 ^ ' ■ '”i 


- y-A /v Ur/^6 be*. $Ae //** ^epuse^ pty A^/sA +*jo t~&*4y ^ ^ 

MM W / y H****c. »/=^-e 
:t ,v ^ ^y. sSrvsAt**- . ^ ^ ^ e 

V ^ yyw^./^SK^ ^ 

■y-faj.2.. srsYe*. -v /?CAhi y~>7~ us&A' /& s^e siac^_ '.;- 

6W Ai«. ,^^‘- ^ 

SJ* «J^*sr' '* ^ *'Ti 

/=M y> e t #e, ,e**(cy £c?//ej i^t-6 < -' /4? 4as ^ , Jr'—^, «^ w: - t <^>~ s-~*' 

-^JLL r~Z/J 4< ^r 1 ,^ ■ ( -' t ''^‘-^'i' -^'- t <iv r ^ 

^' f ' yr ^ yttyuit ^ 

; ->► W ?^r-^ * a*ju 4< c- vy-~ ''y~ 

U^4/ ^X4iJC-X' y&C >~yt' *y*~S -, 

Ar^ : lt’' -X s : .^ .rtzr., ,y 'A&s <u?U^u. 

Jy- &X-yus>- 4 d ’^Q. o~^. s£rV 4&rljz\) $ sj&ti/liS. 

„2, d..„ 'Ur. w „„ ^.y jzJ*2*Zt Urdu? 


/ 

y^M 


^ JV^ V/ J- ^/TVrr* Mf. 

^O^V- 

^ *v^<^ yi^^cr*^ i+yyY 


JL*Asf*f] ^Wr^A-CO * ^ ^ ^ZZ U&ry& 

usi^g, rr^O Uy/A**£^J? >*-& /L^^cfr^ Si 


V r'/9^y» 2*7. 


\X (Zt2**S<2. 



/V /Li/ 
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=.0^ 

-'>> ,r j. O F Corf *.***•*" W.A«re^. 6 uT UJ-e F**L 

^■' ' /s WA** n> «**s> «'**>' ^ "w*** 

^I^JT • MjTI.'aj/) urffes /ve - t+± Me* r#V>ttf>, f/oo 

FAA.-Jt #r fati /r^rf-rifA. Z. /»e* S~ or*« 

ktfnrG Ta ire TV KtfUK. le-oe /i*s /> 4&2>/ - *-“ A ' j^ 

W /*-/• -W *»*M j JT A™ 

w* SrTsi * fry r*)#x;*jt frteZs j &3»y 


zt,ffn?s ititir/v. r$**> JWe 
2*Jr. if IT to -to t.'STAA (ss a V CfHJJ ft e '*fij 

f kjftejT t&t //Fr*P pg. if / ^ 77L+sKr«*4. f ^ 

fbvse c/ 2a£ Sn-y M+, /u^e tfh+ZJ*' -ArJ0& ■ ^ 

J&/& s?y P*X$T, ft HussJ&aj cusfZfr sufpoAj'jfry I* 
Artus. JTtePuse Tv MM a/*»* l " 
TA<?y fi/Urr*L& -XZ~ '*r^rd+Zt~ £ ) fi? ttl 

A . x^. I Spn 7t>ti XhftT rtoho^i u^/ T9 do 

*6o /w'mP **** 0o * r *fo- JU/ssk ^ ^ 

rT^-LCrA 7>^ 4^5^ c**"*t'gi*£* ■^yyu2^/ r ^ 

a£e***y? ^ 9m>4 ^ 

^ ^ 5 ^ ^- 3 . . jr/fr&e 

Vs s*>y c/</&yT &*7sfi.At 77j/y/~ *^u p+vj, fis^ 

n* £Z#-r& ^ 4es # fif. /£ S&e* ***&,*. 

yO u+ wt* m Cwys^M^n/? Z/ - s??£ > '+aA&e J<* £^/ M&//‘ 7*// 'C^?/> /v V ^ | 

/v/rJjfif 'pyrfrt/v/? tpu/ts s^s £*7** *>/*j**r* >*>s4, 

fr/ffidt JL& S' Fyiar*? JZ*-//*, 

sesi//c*> jrsh^ yrj/9^ /tK s**o 

i/VS» ffr/r/bfi' tv 7T? ’GS//) 7^U/ysr <?0c44„*^r, MeuJ * 

I&e oAUV tfVyi? 7Z> us/t'M ft ft fife &'S. fifit/S/Tsjrf &> /€ec/t^> 

c^/y Op 7*e /QrPAw/r*- So yft&s G/&Z?WyfaW The $# ##&&. 

JTp^fuc^e ft lerTz* a^/ 1 PM/fe? ( ^ 

T?w *»#*<* , nei-'i *> ^ee'tr n> 


t* SnY 
AfftiL - 


ilT) November 3. 1P.7.). Declaration reouestinir revocation of Ignited States 
citizenship, signed Lee Harvey Oswald. Purple inlc : nib pen. 


Comm ■ * 


?w b - fsy 


AJLfydW 'jthJ ' l<mstc<P 

6 '1&-& yiX^o^fiC^y \ 

<J o^jyVCyP 'isrt i'l&C4crrl / ujf • 

OtS c/ JzXt? Jr&&/ £jdlr(»sl4y } 'ftlCOCAUS' ^ 

0,T It ju*yune jP/yu^^Ay 

jCpy AAyi&ta Pu> y&b yjj!cyp, $Ly 

PPjJ. J l USAyf 

d its+tsL. _Z& \syC&/ 'd/Jt <u£cv\ t 

<hJ) Jtfo <f jfo 

T&? CA*44J&!lsl 40*ASt<£ iy&-£> 

OJl y&CjhX^ t /kp %*yiAj£4zft £&&, 

Jy t^l&eXCcrn .y^^J&ZcAi* 'Zi+P p 
cJtCj^JUsijcJ? ^tn a£jy**iyq/ '. s*n Jtpy 
PyrrsCcP Zc*^t+r\ *-fU0US sUsJh^ jPcp^cC 

JcyytA^t £cnsPf> Pjtfk 1%$,S.&. . 

o</» JtXl .Cl y^ c*ACX^&Z«jtjP UjUP 

^tutd 9 »w ,&> XerjUg 

J^VU&L&P ' /U^sJL^i} *£$jC4 £vi jjhr / 
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(IS) November 15. 1950. Photocopy of handwritten account of interview with 
Miss Aline Moshy. T'PT Reporter. 





(OSWALD'S HANDWRITING) 
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"• *• - - ' •-•'■". ’ ■ . •'- '• 


l, i^tHTre^ /£■ i^fw 

y y - 

4 yw 




gs|£,C'. -*?^" •£***►»• -^. 

yun~rJl ~zfa. J r^ , SBaafe ;^ 

Vjjbuta %fr *fxr~****0 ‘ 

- * L <*\ a * -/i . /7 v<- y ^ 




ufrJW-*- - -* 


-S 


C^Srw 





V* ?? 





%&&suLZp*»* y*~f*> . 




- .'■? 
*■ -I 
• >5 


-l * - 

^ V 
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J2S^? l^J-^o 

"*r :ze y~ J ^ ^ ZJ 

+~* ^ .^f -Mr~ia&>-^S 

°L/^ ^ 'Mc^ 

'~ £ -^W •^w^ fe _ . , 

-**> nJL, . ,2 

7 ° v - 

<*^ C< ck+dlt^iZ^csO**/ Jl£zst y^Zct^, 


S&^Cs&yLtsf °-~ «- 

-^£& £TZt.s-r>* ^JL-^cr&Gc^*. Vl^. 









%t. f*' - 

^fr-^> .W jCySJer^U*; 

f^/ t XA *^ c ^ -&t~J‘ ^4> ^2? t*s+*4 y tSU^Lo ^ 

| ^u*£uix. ^e._X*^e . // 

* /^V -^. 1 

Sffi- ^ -*• -^ L» ^ ^ - Vf. 

?' ‘T^ 2 ^ -a-j-Zoz ~~^~S 

r c^^. ^Z~y '™p r z^-** 

s Z*~P7 

§^a«s«b. «o«^j 

y jz ^ i 

'‘^7^5^ _, i 

' /l& ^- ^ f . C ~** 3&<?r*~C 
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<*»3Z^ 


^ gj **- g „* £a ‘^'-S.v-^ 














^wiKAiefcj 



gg|3g 

g£jbiggesjS 

gtsM] 

















ipi&^i+zztZp /rf yr**? 9 ****). a&& 

oZZ£> **** 

a^./U a^lz 6 

#£^ J2s£ f^*> 
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^XXfr -te£~*j- 7x? 

77 ^ ^ 

l % 

^nr*4s*^GT ^vu2^ ^"~Z x ^ 

t^jzTT^y ^ w 

sr. - , ^frzu£-X 

feilr 

i£?^ ^ 




«& 













cnJ&' 

v&loS&C^UO . 

©£ ^e^Sja^i) _-^ 5 > JLtJP' 'jb-4<*>t^ ^Cc*y 
•** o-^W^aou . 


Z£&*J' -^n cnJ^-* Jfc *?x^AJ-’ 


*^<*<*es£* 






^CNT CA^Pyfc 

*^£>^e? cu 

szM*c* y/^ 

*U*4JL+~ '^run^T' 
‘p'V&*4 nn f &~>^ 


^J7& r >*e^ 


7 * 2 *^ . . 

-^> a , Ce^+ZZ^Je^S, 


9^***"?* /ie-i~ 
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.» J'l'l ' t ^ Xf — ■'****' 

,•^2^ \*s> ^ 

-r~~- ~ 
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(O.J, January 17, 1062. Affidavit of support, addressed to the American Embassy, 
Moscow, I’.S.S.Il.. signed Lee II. Oswald. 




)£,//. (DyiUSa&f 

//ou*jc 9 > AST. zy 
7£ % S.Ss&* . 
9^^^^ /? /?i<z , 


o' 


Jt 9 ^ f J J&(s 

<vr^ jU*4Aa~ ^ sSLUffUntf usy^, I 

?7l±4CrvC*> TV- CPy2U^^/J } ‘^ X * Y *' y3 ^ tA ^^ C^O 

yiJUs %/ /*6e*rr* C- " &S &,S./p m „ 

£ YLO sdlyytirjZ*' 

efi n*>~ oZ 2fl^ 

<?6UZ* , tn J& <r^ 

<vA ' 

j^C£> *y ^jcZi^ J ■* 

r^frr^ £ 

”**' ^ ^ ^ ^ c2^4< 


rv -^<4 













124) March 24, 1962. Entry papers of Marina Oswald, including a fingerprint 
identification card. (FBI Exhibit 1>-10) 


ED STATES DEPARTMENT OF JUSTICE 

GriATKM AND NATURALIZATION SERVICE 


To Uie District Director 

IMMIGRATION AND NATURALIZATION SERVICE 


IMMIGRATION & NATURALIZATION S£R IC£ 
Nty ORGANS. LOUISIANA MlFO V) 
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•tMmucnom 


> 


V This application shall ba aeed to apply fa* m alien ingistrrtfea card ia Uaa of «m last. mediated at ibPmii, at to a 
changed name. (Note: Upon request, evidence of registration ser rendered bp a lawful permanen t raaidaat *Uaa on other 
than Form 1-151. «uch *S AR 3 or AR-103, will b* replaced with Fora 1-151 without fan « *>pltcsttoa.) 

2. So bruit thin application in aiagl* copy only. 

3. DOCUMENTARY EVIDENCE - Aa applicant for a mi aliaa registration receipt cart la a changed tw*, afcoas taat 
haa been changed after registration by ordar of coart or by aa n i aga, aball attach appaapriaia decemsatary H4mc* of 
such change to thia application. 

4 PHOTOGRAPHS • You ara required to aend with this application 2 identical p ho to graph* of yourself taken within 30 
days of the data of thia aftriicatioa. These photographs neat be itt X lfc laches la sis*, and the dlataac* fresi top of 
heed to point of chin showed be approaimately IK inches. They meat NOT ba pasted oa the cards nr rousted in nay other 
. way, must ba on thin pap^, have a light background, and clearly show a float slaw of your (oca without bat. laapehtrta, 

1 group or full-length portraits will sot be accepted. DO NOT SIGN YOUR PHOTOGRAPHS. Using crayon nr soft pencil to 
avoid possible uutilation of the photographs, write your alien regtatratioa a amber lightly oa the reverse of (b* photo- 
grapha. 


5 . 




DATE Of YOUR ARRIVAL - If ro. do »« know »* .net Awl. of pe.r «<wl U Ik. U.lt«d Uw, m lb. mm of A* 
vessel or port, aad you caaaot obtain this Information by coaaoltiaa your family or friend* who came over with you, give 
the facta of your arrival aa you iwmsm b ar them ia the appropriate Mask apeceo oa the first page af thia form. Yoar 
Immigrant ldenUficatioa Card or your passport, ship's card, or baggage labels. If yon bare Asm, asp help ywa to ana war 
then* questions. 


6- FEE - A fa* of five dollars (S5) must accompany this application. Remittances ahootd ba mads payable to (he “Immigra- 
tion and Naturalisation Service, Department of justice. * tf residing In the Virgin Islands, remittance* should ba draws 
in favor of the “Commissioner of Finance of the Virgin Islands." If maiding in Gaan, remittances toon Id he draws ia 
favor of tha “Treasurer, Guam," If you mail this application, attach money erder or check. DO NOT SEND CASH. Tbs 
fee is required far filing application and ia aot returnable regard! a aa of actios tafesa theresa. 


TO APFLIC AWT. .D> mm* wtr« itUv hli tins. 
For «*« in aaarchiaa trcordi vf Antral 
RECORDS EXAMINED 


Card iadei 



RECORDS FOUND 

pim. A ! y 

n—M&Ult * &l± C&OAL& 
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rocyoAtcTH 


I /tBlAJ*TA*EHT COK3HHEHHU.X tlTTATO* AMOTUCH 4’ 

.TAITAMHMHAH CviyiKBA WflEJWMRHHMX tlfTATDB AMH*KKH 
The Foreign Service of the United Stole* of America 

3AJIBJIEHKE HA nOJly'4EHHE HMMH rP AUJfOHHOfl BHabi H PKrHCTPAUHH HHOCTPAH1U 

APEI JCATION FOB UOOCftANT VISA AND ALIEN RUG1STEATION 



HHCTPyKUHB: 3w>T «a*bk 

pyKe, .>n taxmen <1 

c-iyw Bonpocw. Me npaMemmue • Borne n tsy’ 

mare .rr»«Tbi U oTAejiMiui aoctax, * gjeyx ameMaxapnx, ytuufaiaaa cooroemoyios 
HE nOiUlHChlBAHTE otot (Lion, non »e nojtynrre ooomrcTByiomei ■■ctp: 
npoiuena* o« KMMnrpoajiuxMoO utse amouo Amt* tnceio IWTb AOJ1JIAPOB. Jrcrr i 

AAzutapax ajih b powinueroro* cyme a weeraux aeawex ui 0 *h*«mum tm, torw B u abbtoc* r Roacy«^KO»ty corpyjn 
(INSTRUCTIONS This Form m«ut be AUed out in DUPLICATE by typewriter, or U by bend in legible blot* letter* ALL questions o 
answered, if applicable Questions whi«h are not applicable should be so marked, tf there is unsufficiant room on the form, answer on ■ . 
sheets, in duplicate using the same numbers as appear on the form. Attach the sheets to the forma DO NOT SIGN this form until instructed to 
do so by the consular officer The fee lor Allng tide application for an immigrant visa W 00 The fee should be paid In United States dollar* or 
local currency equivalent or by bank draft, whnn you appear before the consular officer ) 

IlPEilOCTEPEJKlIHHK Bctucoe jaoMtnoe hiumoh aunt cottpamte cymec-raeitaoro (parr* uoster mserv noc^e Acinar u Burn aocyu- 
xnoe seflonyweawe a Coeanecanwe UItathi Aa»e *cju» Bm ■ neuti a CoagueuiMe Dlmm. aontaue juuwue uoryr Owrw 
nprtaaoA A** ■pecjeAoaajmn Bar no cygy a/«an sMcaum n» CoejunetfBMX tOftron 

ment or concealment of a material (act may result in your permanent exclusion from the United State* Been 
>d to tha United Staton, a fraudulent entry could he ground tor your proMcutlon and/or deportation.) 


(WARNING Any Is 
though you should b 


Co«Aim*Jtnux IHtbtob a 
fl hereby apply for an immigrant vtea and alien registration at the United State* 


i m o peraerpamu * 


fr, ussa 


OSWALD, 


Marine 


Nikolaevna 


UapUE a HjiKOJSftftBHft OCBAJIbfl 


rairmSsraa^^siEi: — ' 


•g £s“‘K*' 

17 July 19U1 


y place of birth M) 


Severodvinsk Arkhangelskaya obi, USSR 




Pharmftlgt 


Minftk, St. 


k $ Apt. 2k 


* Maa ens . (Myseaut 


B c o c j aaU s ) Ope n* ^ 


U n»epM 


^wriat 


aanoMUtr Ml j U. Han pees (My tea* M 




»■ * msm 



M. Elis* « 


*or permanent residence with bueband Lee Harvey Oewald 


(1 totaed to rsamin In tketmiteiatoto* s mn ees nd y erfCMve tonerh tollman 

fananently 

A (m») (a* mmm) i n aai f aj m eo m en n e a y a sm aai 


L ay«n^f totoaS^ etoeMto ^totssTtaMe at Mw"»art to?" 


(t (Oat (Do Mot) have * tkhat to sir A 


K>. (a) A e*y s Coal 


ms a nbm aieso » 
1 ton aotaa to me 1 


Hr. iSe* Harvay Orald/ 

U2&X "B*t 


l BUtoi to i*to Mw toitowm* p 


jrr 


1SST 1 


•ee Item #20(a) 


See Item #20(a) 


i+i/o 
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block. 

7. tf *ome phytic*! condition m.ikci it impoeatble to obtain perfect imprr**i»n*, submit the beat that ran h* htamed with a 
memo stapled to the card explaining the circumstance*. 

S. Examine the eompleteii print* to see tf they can be daaaihed. bearing in mind the following 

Moat fingerprint* fall into the patterni ihoan below (other pattern* occur infrequently and are tort shown here): 


1. LOOP 2. WHORL J. ARCH 
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ALIEN 


-•OSWALD, 


Marina n . OSWALD 


July 17,19til 

W MOTH 

Arkhfin*«lffc ob’. 


Of MOT MOT Of JUSTICE 

ALIEN 


Fort Worth 
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(25) June 10, 1!)62. Two-page handwritten letter to The ’‘Worker." 
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NEW ORLEANS CHARTER 
MEMBER BRANCH 

Free Literature, Lectures 

•<:« :-. ;>•.: — • : i .. -:r 






A. Johnson 
? Exhibit #1 " 


EVERYONE WELCOME! 
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(-<>) July 13. 1W5:*. Letter to Leslie Welding Co., signed Lee H. Oswald ; written 
on part of a page from a yellow legal pad. Blue ink: ballpoint pen. Location : 
Archives. 
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(27) October 9, 1902. Application for Post Office Box Xo. 2915. signed Lee K. 

Oswald. 
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46-129 0 


79 


22 
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(28) March 8, 1963. Photocopies of a note in Russian to Ruth Paine from 
Marina Oswald. Location: Archives. (CE 404) 
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(20) March 12, 1963. United States Postal Money Order #2,202,130,462. 



£ Commission Exhibit No* 4^4 
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U. S. Postal 

1AXIMUM VAQJE P^ E 

NOT VALID T U 

iffi MORE THi.N 1 1 * 


Order 


r r > T 

<m> 

'j- ’ ■ 

DPI 1 AM 

CENTS 


^ 2 , 202 , 130,462 

WARf 


BMW 

OOO 


DO NOT 
CASH IF 


PAY TO 


FROM 


■ 

I 






IF 

CAB 

nn% 

NO. 


Sex 23 

iTWIT 




HIICHMII I OTT MB VUI 


DO NOT FOLD. STAPLE. SPINDLE OR MUTILATE 
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PAYE! MUST ENDO*^ BELOW ON LINE MARKED •'PAYEE’’ 

OWNERSHIP w. THIS ORDER MAY BE TRANSFERRED TO ANOTHER 
PERSON OR FIRM IF THc PAYEE WILL WRITE THE NAME OF SUCH 
PERSON OR FIRM ON THE LINE “ARKED "PAY TO" BEFORE WRITING 
HIS OWN NA‘" ON THE SECOND LINE. MORE THAN ONE ENDORSE- 
MENT IS PROHIBITED BY LAW. BANK AMPS ARE NOT REGARDED AS 
ENDORSEMENTS. 

PAY 

wt , Jh e first Wafianal Bank of Chi cago 




THIS ORDER BECOMES INV. JO AFTER^ 20 \fARS. v/ 
THEREAFTER NO CLAIM FOR PAYMENT /ILL RE COHfilDfcRED 
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(30) March 12, 1963. Enlargement of microfilm reproduction of Klein's order 
form for rifle from A. Hidell. 
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(31) May 4, 1963. Photograph of man with rifle and newspapers. On the back 
of the photograph is a handwritten notation reading “To my friend George 
from Lee Oswald 5/IV/63” and, in Russian, the statement “Copyright G de 
M.” Also in Russian is writing which translated as “Killer of Fascists — 
Ha-Ha-Ha ! ! !” 
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- 3-78 
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(32 ) May 26 (1963 ) .* Two-page letter to Fair Play for Cuba Committee. 


i o o 

0- *>. d S 4 - 4 -*-*— Vj - \ > yr-'j-, j, £ 

I l~)l(sy^LS~ r^uD ~ 

M-v/JS ^ IF PH, 

- V r-jr 
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(33) June 15, 1963. Fair Play for Cuba Committee, New Orleans Chapter. 

FAIR PLAY FOR CUBA COMMITTEE 
NEW ORLEANS CHAPTER 


l: h; Oswa ld 



Si! 


Issued Chapter President 


(Reverse side is blank.) 
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(34) June 25, 1963. Passport application, signed Lee H. Oswald. 

(35) June 24, 1963. Passport photograph attached to item 34, signed Lee H. 
Oswald. Blue ink ; ballpoint pen. Location : Archives. 
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(SEAL OF COURT) 




s 4 *A> / s/ce> 

a 6 /***>/* 

* &/.//? S^cJ 

ISf* J 

/r r + J/A*'f 

xT**y\ 

fOtffijC* 


7ZU*/s7' 


•react »do saw ctrv. av*v« 

7f? y^rr^' /_ ^r~ „ 


I bare set (wid no other person to be included in the passport baa), since acquiring United Stair* citizenship, been naturalized aa 
a citizen a* a foreign state, taken an oath ot mad* an affirwattoo or other formal declaration of allegiance to a foreign state; entered or 
•creed in the armed force* of a foreign state; accepted or p'rformed the duties of any office, peat, or employment under the government 
of a foreign mate or political aobdimaion thereof; voted in a political election in a foreign start ot participated in an election or olebi* 
aeite to determine the sovereignty over foreign termor, made a formal renunciation of nationality cithet in At United State# 01 before a 
diplomatic ot consular officer of die United States in a f reign state; ever sought or claimed the benefits of the nationality of any foreiga 
acme; been convicted by a court ot court martial of competent jurisdiction of committing any act of treaaon against, or attempting by force 
to overthrow, or besting aims against, rhe United States, or conspiring it overthrow, put down or to destroy by force, tbe Government of 
the United States; or departed from or remained outside of the jurisdiction of At United States for the purpose of evading or avoiding 
training and aarvice in the military, air or naval forces of the United State#, rod I am not and have not been a* any time during the period 
of 12 full calendar months preceding the dace of this application (nod ao other person to be included in the paespott ia ot baa bees at any 
time during the seid period) • member of any organisation registered or required to register sa s Communist organization undei Section 7 
of die Subversive Activities Control Act of 19 50, a* amended. (50 U.SX. 786)* 

(If • ay a/ (4* ahevi-m aaiieaed act# •> rond/rios. kav* baaa parformed ly or apply w the appflcaat, ar le any other person to be ia- 
efoded fa ill paeapwrt, the portfaa lable* appffee *A*a id be jlrarb o»l. and a jupp/cmeafary explanatory slotamaal andrr each far af/irma 
•an) by rh# pe/aaa w aebom IA« porrfaa fa nppfieabfa tbaafd be oitarbad aad mod* a part o f rbl» sppffrMfaa.) 

( aolsmniv swear (nr affine) that cb* sentements made on all tbe pages of this ^plication are true sad that the phutogr^h attached 
la a llksaeaa of me and of ifost pmaoaa to be iacludad in the pnaaport. 

OATH OP AtLCCIANCC 

Further, 1 do solemnly swear (at affirm) that ( aril! support and defend the Constitution of tbe United States against alt smemiea, 
foreign and domestic; that 1 will bear true faith and aliegianca to the sane; and that I taka this obligmion freely, w A lfsi s any man«nl i 
creation, nr petpoac of evasion; So help ms God „ 


fT» be mf*«d by dppflaamr ia yu««t( of a C 




«El ATIOVIHI* 

SlrtT 


7/7, 7a, rtf X 7, 77 
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(36) August 9, 1963. Fingerprint identification card of New Orleans Police 
Department, signed Lee H. Oswald. 



jffc. eme.fr f - i\oo a.; 


HARVBT 


SUPERINTENDENT 
£0LIC1? DEPARTMENT 
PJEJ 9RLEANS, LA* 


**ce FBI NUMBER Htit 


SlGMAIURl 0» KMON HMC0 

imnifD 

* '• • 

■ /wv 

r ft 

SCARS AHO MAMS 

None 

AMRU7AHOM 

siOMAruRf o* ornciai taring tingrrrmnts 

Arthur M James 

OATI 

8 - 9-63 
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S FEDERAL BUREAU OF INVESTIGATION, UNITED STATES DEPARTMENT OF JUSTICE 

t WASHINGTON, D.C. 

” - CURRENT ARREST OR RECEIPT Nte ~ T_ 


DATE ARRESTED 
OR RECEIVED 

CHARGE OR OFFENSE 

(If code citation it used it should be accompanied ty charge) . 

DISPOSITION OR SENTENCE 

(Liar FINAL disposition only. If not now available, 
submit later on FBI Form R-4H for completion of record.) 

. 8-9-63 

828 MCS 42-22 dist the peace 
a scan© 

by creatln 

* * ’ & 


nfc'Vi •• *'• 

:i u . , 

/ \ # V- 

OCCUPATION 

RESIDENCE OP PERSON FINGERPRINTED 


Mechn. 

4907 Kagasln* St 


If COLLECT wire replyvof COLLECT telephone reply is desired, 
indicate here 

: □ .Wire reply D Wiphom reply 

U . 

» » ~dti> ’ 

FOR INSTITUTIONS _ . 


Tolophono number 

Sentence expires _ 

Please Post* Photograph in This Spoce 

Since photograph may become detached indicate name. 
FBI number, and arrest number on reverse side whether 
attached to fingerprint card or submitted later. 

INSTRUCTIONS 

1. FORWARD ARREST CARDS TO FBI IM- 

MEDIATELY AFTER FINGERPRINTING 
FOR MOST EFFECTIVE SERVICE. • 

2. TYPE or PRINT all information. 

s 

J. Note amputations in proper finger squares. 

4. REPLY WILL QUOTE ONLY NUMBER AP- 
PEARING IN THE BLOCK MARKED 
"YOUR NO." 

5. Indicate any additional copies for other agencies 
in space below— include thepF^knplete mailing 
address. 

\ 

* 


SEND COPY TOX£C^\<tf£ A 

X ,1 , 

jl 1 ' 1 

/ 



m " - 


(Res. 
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(87) August 9, 19fi3. Photocopy of fingerprint card and attached mug shots, 
New Orleans Police Department, signed Lee II. Oswald. 



-JTAYf 


WHITE 


LEE IL'.nVEI OSWALD 


Raaldance 
Occupation 
> lace of Birth 
3uild 

Coaplaxion 

'lair 

yea 

irth Data 


'•och. * 

K *0. La« 

SLIDES 

RUDDT 

sac-t; 

SROfcfc 

10-^3-39 

23 

$ - 

3 ' T-l 


Signature 
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(3S> August 28. 1JX>3. Handwritten letter to Central Committee C. P. (Com- 
munist Party), U.S.A. 





r ,/X ^ 

/ ^ yj* i 
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; vi 


; ^ v>* 

p v 


Li -'-ft. 




<r^-< «-? ^ --- 




c y y 


. ^ ^iX . 




sVS~? ^77itZ ' 

y 


C ^ c Ciy /w^/y v ^ 




' .An.f? c-/ y e C *' / ' 






•• ><-«.- 


sr' ' y / .. ., . .. ,-. . 

, ' . / ^ -'-Cc-<^</ /< -W’V U.^'C,, fe-> .■£/*.<. j, . 

- c >■■ v' v - " / - /• 


v 'v X ^ C J2- " -.- fV* »' l' ' 


«^> t-^/XX- ' 


* •— W, -C- 




i c ^ Wy j*z J'cy "^ y " ^ 






c c ^ ^ : Cc' ‘ 


^ t 4 


ixr'^w >• 


-C> /A -'As , -^r?^ - - — r» 

' 7 

-r. - *_/‘ , c - r/ 

✓ / ^ X* 

^ ^jv Ct ,^(t. .' „ lyy *- s-k <-*' ■ '> j< < ..;- «. v <^* t -> ^ t cl 

? ‘ / 


46-129 0 


79 


23 
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/ “ _ sZ 


-1- A 


-> C <- y Hi z c V* ~ 
/ 

Zc --• C~S>*~r ' 


y 


^./ /; 




. i. 6 / , 


y 


d?’S. / < r c 7 i/^V • » > c , * (?S <'<•'« •• C A <" -' - -*✓ 

, y ^ 

>* 

C’;/ .-■**& 

,...•/• u-4-y 


ys.y? - 


■> 




y £-f-' 


-' . J~-7’ 

/ /' 7 

"^;7 City- 


/ ,.y 


/* 


.^t/ 




0 

/. 


>py .< y^. c - // 







• v ‘ < 7 £: '- ■-'^y'’ *«-• /’. it'&.jjS 




;-' 


y,y r-c'^y y 6 <r , Vr . :..^y 


/ 


C < /-/'< - y 7/ ^-<' ^ -A 4. <T<r • 

v • / / . Tx’V . ' /'/ ; 

/-' r- «<• c-r- 


./ 

>* 


A. Johnson , 
Exhibit #4 / 
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/ 


aA - ■£ 'cJT- 


6 '-* c 


— ^ J 


J / f 

•-V- ! 


^ s/ y'W^— 


yy y 


W » * ^'^ V **' > “— ~ 

~" 4 > ^ ^ ^ wx ^ 


_, .,,,, . y 7 

. - ^ -V„ *■ ^ ... /■ / • / j ■> 

* a ' «• *> «-■*«• C— r^_ C .' ■ 7^.** 

J 




^yy 

y 


<V 


tP—4«. 


/ c: ._— , . 




■- .^cc^y" 


_y. 




/ V 




'• -iT^c. 

.-z4- t - ? 

7 - 

-/~- •:: ,-•- 


^ .r—'— 

-<- .c ...y . 




,o 


C~r^~> r ■* _C „ 


y 




S : A-^J ,,-^ 

-ZSg- ‘ a Afc c. 

.y -y-Lc-y^ stc'-c.cjr 

. C.~- — j _y<^ i^s^-zy 

, ft \ 

yfX-t'- '«-A e-st-t- -r a-c-’ 

li. <l/‘ f?ic-- ZZXrw-~yy?A£ z ^- ’i 


■'i-L.'C ^y£-' 
ji/'Htj/ve*—' m 


A. Johnson 
Exhibit #4 


1 


/ ^ 

y y - yy . 

yy 


y 

■y 

d' Sc _ >^-Z / f 

*■ c..C< 
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(40) September 27, 1963. Photographs (one of the entire document and one of 
the signature) of the original of the visa application, Cuban Consulate, 
Mexico City, signed Lee H. Oswald. (Shown here is only the photograph of 
the entire document.) 
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(41) September 27, 1963. Photograph of the carbon copy of item 40, shown to 
the Select Committee staff when they met with President Fidel Castro in 
Havana, Cuba, with an original signature, Lee H. Oswald. 
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?o*otO'»« No 
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)_L 


t»»o*«la* om Cvfca 
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aiMA 2 H 1 


'4» ti«^J 
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USC Of lA Ml SI ON 


__ *1 RoUttlM.n 4U« iNtr riar 

rl W W J W f lU Wt; 



lot las St Cetatr* 


_ _ IMPH hci 

»afc r4 *a<w,w .. f i, a * . \ i ^i i a 


*: P.C. Vo a * 4 

» ! ■«> % « 4^A -«m M ^Jtappr 




;» *n « 


ssis-al* / aata 4a natriaasulo. 

Uafo>ai i. r ,,i, m 


■ara»1hm aar . 




r Ucaaraa «tl Cjr»olt4o it la CSd8 7 
fla vurt »?. ■ 


ftiM.Vli* 4a 1* 

C«*a, 


- .7c i: 1 : * • -e -.?*i 

r vJr«l*J,yr 4a 


-Si 


5F 
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(42) October (no date), 1963. Letter to the Russian Embassy. Location: Ar- 
chives. (FBI 0^41321 AX Q449 ; CE 103; JFK F-500). 


Exhibit ffy for identification 


Commission Exhibit 103 




■ 







^^7 ^£rz> 

Y sry, 

^ ~ ~ 

yCMJjt 






F ev*+-A^r 

/***' * 




L-r? 

Ptmju 4 /° u^x + jl9 W c$ J2f 

— * ^ ^ ^ u^y y^ 

, 71 . _ / _ ^ ^ ^ _ w — j ' 

^jJ u 




jC&xS <^ 2-4 5 ^ 









->~K> 
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(43) October 15, 1963. Employment application, with face sheet signed Lee H. 

Oswald. 







y L 2 f/y u/. s ' ?? 


/ 




y* ✓‘'y 


w? y.ySSV „r> 

AS ^ ^ . ... L v ;.. f.,,,. 


S*J? 


//*- -L aJ^yZ^z^ <#/ * 


:>** '.0.»CCfc 


«.<!a. tN.y.t ! }"ho»-«w :h eus_ 

w 5H ' — yz**') hh£ or w >• * 

* 1 * r ' V vuj_ y/p2t^U^!^ &-«. ^/syy^ Jj 

H’s {►: r -tj, AST „*0{ ^#£±42 

?f t *> r HCK ibf*t yrto. 





'•' f • ; /« | jtt "' , t £ 


nr v 


„<i<TO<V. Oc WOJi * v pu^ 


OttJHCrt 


M C-fF(TS \ A^SWC;? YKS Of? ,;p * II <MS*ikH ?•♦, v f 


■ ^ : — oo. x im v#»«- nxti_ ^jr 

i l c ^!'! , ^5 ' ,F mw -iiis n- i, 

% * '” •*'*■* *-tJM** tfrbk >1 f C^*V ! V .,r t 4j j v 





2 >- ? 
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(44) October 16, 1963. Employee’s W-4 Withholding Exemption Certificate. 








BOX NO. 
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(46) November I, 1963. Receipt for key to Post Office Box 6225, signed Lee H. 
Oswald. Blue ink ; ballpoint pen. Location : Archives. (CE 792 ; JFK F^95) 






(47) November 8, 1963. Photograph of a facsimile copy of a liandwriten letter 

to Mr. Hunt. 
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(4S) NQvember 19^^PhotomechaiuciU (halftone) rei^roduetion of a type- 


written letter to the Consular Division, Embassy, U.S.S.R., Washington, D.C. 


FFCrAj LES'Tlm OSWALD P.O. VOX 622$ , ZALLA$ , TEXAS 
VAiilliA SICHILAYEVA OSWAbO, 30VIET C; 


Door sirs* 



cctfsuuA DIVI3IQ:: 

EHEAiSY J.3.S.R. 

■^ashingtcs. o .c . • , < 
sov.s.i 




This is to infom you of reoent «vtct< sinccu my meetings with comrade 
Kostin in tho Eaba»»7 Of tbs Soviet Union, Mexico City, Mexico. 

1 woo unabls to remain la MexioO ladeflnlly booft.ua* of my nszloan 
tin roatxictioa* which wai for tj days only* Z ooald not t aJc* a ohanc* 
oa repeating a new visa unlaaa Z used ay reel name, so t retured to tho 
U=±tad_ Statoa. - 

' I bad. not planned to contact the Soviet embassy lo Mexico* so tboy 
vara unprojmrad, had I been able to reach the. Soviet Batassy la Havana- ; 
as planned, the obtsiy there would have had tin* to complete our buaiaeoa*- 
Cf corn* th# Soviet embassy was not at fault, they wars, as I say un~ 
prepared, the Cuban consul at* was guilty of a gross breach of regulations,. : 
i. an > glad, be has sines bssn replced*. ' ’ ' *’ 7 * 

*- J* The Federal Bureu of Investigation, is not now intsrsstad In my 
actlvltlss In the progressive organ lAatlon* Fair p lay For Cuba Committee*, 
of which 1 was seorstary in Hew OilesnsC state Louisiana) sinoe X no loagor 
reside in that stats* However, the F.B.I. has vieted us here in Delles,Te=a», 
on November 1st*. Agent Janes F . Hasty warned ss that If I engaged In F.P.C.O*. 
activitiea In Texas the F.B.I. will again talc* eaflaterrestS in me* 


This agent also Suggested* to Marina Rlohilayev* that eh* could. 


remain in the United States under F*S.I* 1 protection^ , that is , she could 


defect- fron the Soviet U loo ,of oouee, Z and my wife strongly protested- 
these tactics by th* notorious F.B.t*. - - '■ -• * V ’ 


’ Please Inform us of the arrival of our Sovltt entrance vies*# as soon 

as they con#.. •- ' 

J .Also, this Is to inform you of the birth, on October 20 , I9d> of a 
&UJGHXE3, AUCBEX MARIKA OSMlLO in CALL A3, TEXAS ^to my wife* 



Reepetf'fmry 


1 % 
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(49) July 18, 1964. Exemplar (standard) signatures and writing of Jack Ruby. 

Location : Archives. 



c fT 
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(50) Undated. Photograph of unsigned rough draft of item 48. 


— ■J'FVL EymvSvt '£' c 5 oo 


_ Exhibit for identification 


“Commission Exhibit 103 
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af 

ii 
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' J ^ ; SU. 

i Z*P Jk c, 


46-129 0-79 


24 
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-Cocai ssio11 


(51) Undated. Handwritten speech, nine pages. 


Exki'bi'k 




\ B * ibit ^ for identification 


m 
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. n/c. ^ t’c 4 y.'V^Ju \j y XA'J 



364 


'<V> 


/V" 4 g? Z/~ 




. <?J_ 

y 

^/i// > ^ >*V- ^.>r„ ±>s£'^^y5tsJ r ~ £ /^r s ^gV t-c j 

_.„ 3 £ A ' C /” ^ ^ ? /'"V.^J*- / ✓ ff-^-'d SSL/ y 1 ' L r & s r U f \ **? y ^ Afl / 

__L da € r^z r '+ * v d d /_ / L 1 t c *u€d _£j? ASza>'s j 

/ t-' / l y j*?£r t- 

. / /O ✓ V tAT/^ - 


n- 


A/1J, O&i 


Tn /iji/^r/ 


\2 . fl ’-•*+< c . r . co**? s*t l/s q /$j~ 




. x^mv 


- . /? . /-' f ~ / L'S 


. tfA ooiv tr 


'■42 

. , /to* ^->fes ^ 

* . *-®-rr 


^ 3 i- <v *V t A.w /v' / /!/ 7 ^, /j 1 _? /^/ io 

Cci >'•// l /* ^ a y'o i a i '->-* # V» k> - 
. .. S ^ u 1 1 ’ > — .-' r A - w' 


ox^ > . gf F*/z/?t iii 


>!*§$ 

VsS*J 


7 "ySc; 

. Wr iFi^Sfy i/s^c c * /»✓ ’^y . XV rvsi& 'i//±r * : . /=^>e. _^5gg 

' Aiy>r" — 

7^-6 fc’ u^/C A *?A/z.fy d (ft j *ro>rrL jf a/**# ts.e — TIA^ 

C&$>TflcJ<E‘ io *? ' w aV^ 
yv^r^^/y Xo - 

. XL 7 ^ C . J> C *// C X t' / i'/ -Vv j '’*■*' t *" C ^ 

/?-* c* J, 


efru&fTt! av 7 ^ ^<7 ^ >v> y . Ig 
•t iv t^a' ££r*i /y ?y ^ * s / /Jy^y 

y 

t -v A 


7 i 7 * JT/>-r:\V' *r/j^ rl£ ^V< 2 /V<f/e>/^ 


'. / «' "/ »» 

XT' ✓ L .ng: *J> /m; i 'vV/ 




F ^ <c .\i ? ( i _ , * ~ ± S F , 

w V V/^/ V_ ; 

' ' 

'/V' 




- _*/ Aj'.fr/^Ay w A*/ y ->‘ 7 y*sn?</vs*£~. 

< a * ■*/ . t u, r ?'>e F' '> */ 

1 1 


\ 


AV /y 


wC.t./.* v- ^ .-« y'i‘w* v^'- / V* i* ^ 

//-/’/.■' ' ^ .• i ' ■> . Jc/'AfC^^p &\ r a'/' — 0^/1-^ -'-"“'‘C AA t? 



365 





. j. r? > r/y ro / ucnj s?y da2ZSLiL gy - 

.. /> ^ 1 ^ 

. j^<-‘ r*7 -u ,; 7t -/?0: Tht-} 

- /. r a>: m * ^ idroT/y . 717, 2ZIi£| 

.6C^Cr /ocV^n.’^V'.'. ±g*llp§ 

/IC y •y*\ r ) * /'*»'- */‘)/ ) v ''V' 

. a * ry~.'\ '/^T / *~7~L> /y'+’./SJ* ^.'Vt -^/9^r*s 

'I't ' 1 ///V/AA , C <£? 

// /v^V /Az 

. rt *+/'*''?**•- 7~ -i ^ » -a aj_ ''»<-< j *?. > Z€ ?Z2>‘ -^jsr.y-j. 

t /.' J: /w' 


_ - '-Vi. 1 ^ 

s+'TXU^Arfdl t'c^i S ^ zS - - 

*/= 5-'t_ ^ C£&JMi2LAlbl 


7>fC ✓{Y /1/rfSV „ L — ' : . 


L> ^r7^' ^7" ✓ ’/“ ✓,!> ,*c 

^/jtft»^>)^rc: c/ 

v/.r »gga 


/ "> t J»c 

±/ZC2zA je*_ 


» " > <■> c w j c . 7~A t j^c 


/ J d^\T} </ I, J /v/ ^ J z‘/C Jtd-Jjp-CIJL 

( -y w i. V V 7 ~, £ 2 - 

Av K ' ‘H Vf /•> s J n. A y „ v*> L**s& ^£' vz-£3*jzs^ 



*■ ' p f / „ t 
V * V 


.«■..>■ - •- .'.i/>.v.Vy 

'v- V7 ^ .» '/jj, ^ -i. /c^ U, «£. 

. .it - w 



366 


! 


F/*J? c > x’A- , r~£> - : 

t >t r\+4*A Fit _<*„%'/* a e^jjiyThQr^ 

L^~t . .r^/c < r. ^±;r 3 >)y _ . ' ' ' -\1*L 


hj c a'c L / /*/>Mv't. 'h^y JT'^'T^ste s . / rtS. JfJ.l 

-V^_> s .-*., r-it. *» ^ j' / a* ^~c v ^ nvwc'vr../^ 7^ ^ /~ ^v/ rr - 

..J/p" > - -> V.%. *~y c^yl , j . ^ -tf/SJjSfx2Stot&& 

'■*> v/t* */■/ - . <.<.' c , */ v t ‘/c. Yc /y SA/fcy ?£ ■> / C <r y ^V_ 



v*v> ✓ _> (ruy c-</u r aujC_ 


dt ''/J «. 


/ 

xu / *T /*>’■» f 


//i'.*ul'_ ^/ 'c; ^ - 




r cj £~ . /* 


At+fiXi'sr- S* 


- 3 s* 


— Vl. 




— . »_t '►i/Mt, 'K < {, f?-K.< S*~ t4_’w 4 i . 

_ . , 7 Ac: </^/^/ v ■ ✓“ "'/( A/y7c / t \.sj v^4 

- _ . *V'/ >' *-• -..• - ^ .w . 

-f ( A i/t. i yvv.^ *^// > ; C. 

v nAVu// / C#*cKd?eeJ' 

-‘ . . % -* ., J ; **'' * s’ . j . / . v ’. * % '% / 'C ^ 

v. O' ■■ ' ■ / \* r. V U^» V'/A'^.v» 


> *. u/ V <S- Cr ^y.'>~ t S /- 7?r*r L '££:* 


v‘ 'Vw # 

/. 


. > 

- I \ 


, */-,.* •.- *»• /-^r: 

“ * V. /.. /. .A 


•• j 


* . I V 



367 




jBur Ttese f/ze e c/ 7Z^r/'cs- /v/v^ 
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(53) Undated (August?). Photograph of Cuban identification card, Flight 751, 

signed Jack Ruby. 


tarjeta os iocmudad/coia 


Sr 

i I-*- 

YffititdMne AJt. 


' f* *• *• t «ft4* 
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(54) Undated. Exemplar writing of Marina Oswald, including seven slips of 
paper containing the writing “A. J. Hidel!.’* Location: Archives, HSCA. 


0. zn toMl 
Q T 


/J 

/?■ 



/7-7 

ft J ll',cld ' 


UlA^ 


yzy / y^yy 2 
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O T McfetiZ-' 

(7 T 

/■ ' T 


S?///,t/eC£~ 
f? 7 ~ 

&? yr ^/eM 


M cf <€■€-- 
j&. * 7 ” /£rcA$Z 



YOU Will WANT TO KNOW 
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(55) Undated. Dallas Public Library card. 
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(57) Undated. Note in Russian consisting of two pages of 11 handwritten in* 
structions concerning the Walker incident, referred to as ‘‘the Walker Note.” 

/U> - <1/7? /+*- e&Afg/S 

ul/s o/#P*S? A** 

,b A^M. Ju M+&L 

UTt\. A ©W ( /u,fl*A-2v strict 

)-te-K&/7?C fJrtjui *^c4^Ux, 

}}* y 0 £ f cus/M*cr -^c^ez/XstjujC 

i le,**Ur J d & » * 

f. A»/r«e ^ » * Wc “ ^ 
csrurt* TeJ-* 


b, Xjpqj/tJU^ ltf* cT /r>o*Aj& 

. [fa • ^ 

JO* -* 7H/V 9e fjClu 

^C&vlsO 7W^Ju^ S i i CO* 2 & 

Huc^v , <*• '&*■ •**' A-Upst- st60-l£i*-*S>t 

L AltiJ** 1 M - J-feJ 9 ***- • 

; nS^r ^ # <3** ?* e 

nJA H^Kr * , 7o£d*Ji¥Z— Tt-opM^ 
r ]j^fv^ ujntcA ^ KDHlAy Ton? ACocf* 

i &&&&& teg#"** 
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fiolaiasi Uaj//Jk»' l rt**62uMc& ^ 

fa -kJuty* fto*y Maa 36e yfc/fe z^e 
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Cflf &n<s/cLr /A fy/UAfy // 27o Ya9*x*j~ 

/»o^4 rt*-**d£U/ /M/ yHtyJu. , * />J&J74it 

3 A. Hu^oJUj nf£> -*■**&$# TaJt Z&r 
THe /tc/**. of »t-«rv, 

3 ' ACc6i/a^z n octrtfc/fffr u#jt>f' 4CAy * H '^ 
<CffU> oo A*/h £ (ax4 U* /VS1& 

frrio ~/r t t*f tA ^ & AYAfe. ~) A 

' t fPU> A<Z4t6esn4e Xltttyte* 
/7?±tfe noAce'J&i*^? iA£o^J*~ Jj/Av^hro 

. . •*V r 

3 . Si vUl^u^f 3 6 - JL& 4 C Z-^ffux/a 

J *+A YA AA/l* < 7/ &*V- 

todu, xa~ 0^2 **8*4*- ^3 <Sih 

r ’ O^^Jfx) fate } e /t^ c ydeft 
(f'pJ&Yf? t DAte, /locUSAfrY# AfoUk wtijy 

y*. j'o^/T zc ^ 
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(58) Undated. Certificate of Service, United States Marine Corps. 



* p r t-* * f * t* p i * rn * - i * r 








certificate of service 

Aft MED FORCES OF THE UNITED STATES 


THIS IS TO CIDTirv THAT 

LEE HARVEY OSWALD 1653230 

HONORABLY URVEO ON ACTIVE DUTY IN THE 


United States marine Corps 


PERiOO or ACTIVE DUTY 


24 October 1956 


11 8opfc sober 1959 


JU—kt: tij*k$4 pucenUW. B**rm 
Fyi iCWs DOKU W-Um+tm 94. D. C. 


V 
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'* ! 
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(oO) Undated. Social Security card. 433-54-3937, I.ee Ha 


arvey Oswald ; unsigned. 



10 


KP.KP tbi* curd. SIGN It Immediately. ST10\V It to 
your Mention ibe number In alt Utter* about 

yc«ir ueioum. If yutt fuse tbl* card apply for a duplicate, 
not a new number. 

Once a year you cm jrrt a itatemfnt of ware* credited 
to vonc account, flrl a form for tbit purpote from any 
Social Security Administration Strict Office. 

If you change your name notify the neare»t Social 
Security Ad m ini »r ration District Office Immediately. 

TKI.li YOUR FAMILY TQ NOTIFY THE NEARRST 
SOCIAL 8KCUU1TY OFFICE IN T It K KVKNT <)1; YOUR 
HEATH. IT IS AHVlSA1U.lt TO UKT IN TOUCH WITH 
A .SOCIAL SECURITY OFFICE WHEN YOU REACH 
HE'IIKUMI'.N'l AOK OR IF YOU BECOME SEVERELY 
niSMSlJ.IL 

_ M.ARTMfNT or MtALTM, IOUCATIOM. ANO WcLFAftt 

D toctAu .ccuRirr aomini.tratiom 




382 


(00) Undated. Complimentary card, GA-JO EX KAXKO Hotel. Location: 

Archives. 


f COMPLlMENISn kKAJII EN KANKU HOTEL 


(5<-*jyau]sUTi0a 


10 

1 lOMApa 

-~n nii.Q **i fcc&iw* 




OUnvuiml 

fO I AH A 


It 

$ 

T 

)l 


4 HA 9t| 


U 

T JSiFtr 


CWOtN 

UkhKO 

MOTtL 

v/ 


X. 



r *7 

; 0 ® 3 ^. 

*' «-> ^ * *in.oimai lo «***•¥ i* 


10 *0«0nA»A 

ASKClAl Sifr.Cis r 


TEL. 48-OIM 
• 49-3111 


(61) Three photographs of Oswald, one with the notation on the back, “taken 
at Camp Pendleton Feb. 5.” Located in the HSCA files, Archives (unavailable 
at time of publication). 
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(62) Undated. Slip of paper with the following handwriting : 

‘‘The Worke 
23 W. 26th St. 

New York, 10, N.Y. 

The Worker 

Box 28 Madison 

Sq. Station, New York 10, N.Y. 

Embassy USSR 
1609 Decatur St. N.W. 

Washington, D.C.” 

Location : Archives. 

*3 uj, z6 +* s7: 

rrdw /0 } 0 



S7» r/CrJ. 

^u> yoAkio^ y 
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/6G<? pectTM 

U. >43t,.'*>ci7Z>+ > , 4) 

ootj^ypYt 
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(63) November 22, 1963. Photographs of fingerprint forms of the Dallas Police 
Department. Location: FBI. (OK 627, 630). 
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DECEASED 

FEDERAL BUREAU OF INVESTIGATION, UNITED STATES DEPARTMENT OF JUSTICE 


WASNIMOTOM, D.C. 


CURRENT ARREST OR RECEIPT 


DATE ARRCSTfO 
OR RECEIVED 


CHARGE OR OFFENSE 


DISPOSITION OR SENTENCE 

tint FINAL tbipmooA onl. If mm do* mailafck 
tubmii bn on FW Form R-M for .umpire on ui record I 


11*22-63 


Assassination of Pres* of U.B. 
lAirder of Dallas Police Officer 


Shot & Killed 11-24-63 
while being transferred 
in custody 


RESIDENCE OF PERSON FINGERPRINTED 


Photographer 1026 N. Beckley, Dallas, Texas 

R COLLECT wira raply or COLLECT telephone reply it denned. 


deceased 

toe iNmnrnoNs ust only 


decease 


PI dom Pa*fo PHotogropk m Thu Spoce 

Since photograph nut become detached indicaw m 
FBI number and armt number on remte rule whe 
attached Co linger print iard or submitted later 


INSTRUCTIONS 

1 FORWARD ARREST CARDS TO FBI IN? 
MEDIATELY AFTIR FINGERPRINTING TA 
FOR MOST EFFECTIVE SERVICE ^ 

i TYPE or PRINT all information. 

S. Note amputation* in ptnper bnget iquare* 

4. REPLY WILL QUOTE ONLY NUMBER AP- 
PEARING IN THE BLOCK MARKED 
YOUR NO. 

' (ruinate any additional copies tor other agencies 
fkn ipatc below— ttuhtJe their complete mailing 

.Oy)' 


_ Coenission Exhibit Ho. 666 C. ^ - — 
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